
109272-150. ST25 


SEQUENCE LISTING 


<110> 


Roberts, Shannon 


COPY OF PAPERS 
ORIGINALLY FILED 


Sherman, Amir 

Trueheart, Joshua " 
Milne, G. Todd 

<120> lovE Variant Regulator Molecules 

<130> 109272-150 

<140> US 09/974,760 
<141> 2001-10-09 

<160> 92 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 1 

ggccatggag gccgctagct cgagtcgacg gcctaggtgg ccagct 4 6 

<210> 2 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 


<210> 3 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 

<400> 3 

ggcggccgct ctagaactag tctcgagggt acc 33 

<210> 4 

<211> 33 

<212> DNA 

<213> Artificial Sequence 



<400> 2 

ggccacctag gccgtcgact cgagctagcg gcctccatgg ccgtac 
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<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 4 

ggtaccctcg agactagttc tagagcggcc gcc 

<210> 5 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 5 

cacagcggcc gctcaacctt cccattgggg c 

<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 6 

caccactagt acgcgggctg attcgac 

<210> 7 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 7 

caccactagt tatacattat ataaagtaat gtg 

<210> 8 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 8 

cacaggatcc gtcatctttg ccttcgttta tc 

<210> 9 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
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<400> 9 

cgcggatcct attgaacaag atggattgca c 

<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 10 

ccggaattca gaagaactcg tcaagaag 

<210> 11 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 11 

acaaaaaagc aggctccaca atggctgcag atcaaggtat 

<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 12 

acaagaaagc tgggttcatg gaggaatatt gttga 

<210> 13 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 13 

ggggatccaa tcgaggtcca cgaccagt 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 14 

ggggacaagt ttgtacaaaa aagcaggct 
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<210> 15 

<211> 28 

<212> DNA 

<213> Artificial Sequence 


<220> 

<223> Oligonucleotide for lovE Variant Cloning 


<400> 15 

ggggatccgc caatggtccc gttcaaac 

<210> 16 
<211> 35 
<212> DNA 

<213> Artificial Sequence 


<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 16 

acaagaaagc tgggttcaca gaatgtttag ctcaa 


<210> 17 

<211> 29 

<212> DNA 

<213> Artificial Sequence 


<220> 

<223> Oligonucleotide for lovE Variant Cloning 


<400> 17 

ggggaccact ttgtacaaga aagctgggt 

<210> 18 
<211> 35 
<212> DNA 

<213> Artificial Sequence 


<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 18 

gcgatgcccc aagcgcaagc tacgccaatc caggg 


<210> 19 
<211> 35 
<212> DNA 

<213> Artificial Sequence 


<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 19 

cgtcgcgcca ttcgccattc aggctgcgca actgt 


<210> 20 
<211> 31 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 20 

ggacctttgc agcataaatt actatacttc t 

<210> 21 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 21 

ggcgcgtcca ttcgccattc aggctgcgca actgt 

<210> 22 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 22 

taaaactctt gttttcttct tttctctaaa t 

<210> 23 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 23 

cagtgagcgc gcgtaatacg actcactata gggcga 

<210> 24 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 24 

atacttctat agacacacaa acacaaatac acacac 

<210> 25 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 25 

cgcggatccc gtcgttttac aac 

<210> 26 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 26 

cccaagctta ttatttttga caccagacca a 

<210> 27 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 27 

ggaagatcta gcatcgtggc caatttcttc tagttt 

<210> 28 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 28 

ataagaatgc ggccgctcaa ccttcccatt ggggcgtttg c 

<210> 29 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 29 

cacaggatcc agcattatta atttagtgtg tgtattt 

<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
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<400> 30 

caccactagt ctcgagcaga tccgccag 

<210> 31 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 31 

caccactagt acgcgggctg attcgac 

<210> 32 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 32 

cacagcggcc gctcaacctt cccattgggg c 

<210> 33 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 33 

ggccatcgat acaagtttgt acaaaaaagc tgaac 

<210> 34 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 34 

ggcgccctat tacaccactt tgtacaagaa age 

<210> 35 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for ,lovE Variant Cloning 


<400> 35 

cacacgtctc cggcctcaac cttcccattg gggcg 
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<210> 36 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 36 

cacacagatc tcgtggccaa tttcttctag tttga 

<210> 37 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 37 

cacacggatc cacaatgtta cgtcctgtag aaacccc 

<210> 38 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 
<400> 38 

cacagcggcc gcttcattgt ttgcctccct gctg 

<210> 39 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Var.iant Cloning 
<400> 39 

gcggccgcgg cgcccggccc atgtcaacaa gaat 

<210> 40 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide for lovE Variant Cloning 

<400> 40 

ccgcggccga gtggagatgt ggagt 

<210> 41 
<211> 469 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 41 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 

Arg 

Thr 

Gly 

Gly 

Thr 

Leu 

Pro 

Arg 

Arg 

Ala 

Phe 

Arg 




20 





25 





30 



Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 

Val 

Thr 

Gly 

Arg 

Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala 

Gly 


50 





55 





60 




Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 

Leu 

Val 

Ser 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 





85 





90 





95 


Met 

Ser 

Ser 

Pro 

Pro 

Val 

Pro 

Ser 

Gin 

Ser 

Leu 

Pro 

Leu 

Asp 

Val 

Ser 




100 





105 





110 



Glu 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 

Arg 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 



115 





120 





125 



Ser 

Tyr 

Asp 

Trp 

Ser 

Trp 

Thr 

Ser 

He 

Gly Thr 

Asp 

Glu 

Ala 

He 

Asp 


130 





135 





140 




Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 


Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 

Pro 

Asp 

Leu 

Pro 

Ser 

Pro 

Phe 

Glu 

Ser 

Thr 

Val 





165 





170 





175 


Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 




180 





185 





190 



Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 

Asp 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 



195 





200 





205 




Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 

Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 


210 





215 





220 




He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 





230 





235 




240 

Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 

Gin 

Ala 

Asp 

Cys 

Arg 

Gin 

Gly 

Thr 





245 





250 





255 


Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 

Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 




260 





265 





270 


Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 



275 





280 





285 




Ser 

Gin 

He 

Arg 

Arg 

Thr 

Gin 

Asn 

Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 


290 





295 





300 




Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 

Phe 

Phe 

Ser 

Glu 

Asn 

Leu 

Pro 

He 





325 





330 





335 


Gly 

Glu 

Leu 

Phe 

Pro 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 




340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 

Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 



355 





360 





365 




He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 

Gin 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 


370 





375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly Ala 

Thr 

Asn 

385 





390 





395 





400 
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Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 





405 




410 




415 


Phe 

Met 

Phe 

Leu 
420 

Ser 

Asp 

Glu 

Gly Ala 
425 

Phe 

Gin 

Glu 

Ala 

Lys 
430 

Ser 

Ala 

Gly 

Ser 

Arg 

Gly Arg 

Thr 

He 

Ala Ala 

Leu 

Arg 

Arg 

Cys 

Tyr 

Glu 

Asp 



435 





440 




445 



He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His Lys 

His 

Gly Met 

Leu 

Arg 

Asp 

Leu 


450 





455 




460 





Asn 

Asn 

He 

Pro 

Pro 












465 


<210> 42 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 42 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 

Arg 

Thr 

Gly 

Gly 

Thr 

Leu 

Pro 

Arg 

Arg 

Ala 

Phe 

Arg 




20 





25 





30 


Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 

Val 

Thr 

Gly 

Arg 

Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala 

Gly 


50 





55 





60 




Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 




80 

Ser 

Arg 

Ala 

Ala 

Asp 
85 

Leu 

Val 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 

Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 
110 

Val 

Ser 

Glu 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 

Trp 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 



115 





120 





125 



Ser 

Tyr 

Asp 

Trp 

Leu 

Trp 

Thr 

Ser 

He 

Gly 

Thr 

Asp 

Glu 

Ala 

He 

Asp 


130 





135 





140 




Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 




160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 
180 

Leu 

Pro 

Pro 

Val 

Ser 
185 

Ser 

Asp 

He 

Ala 

Arg 
190 

Ala 

Ala 

Ser 

Ala 

Gin 
195 

Arg 

Glu 

Leu 

Phe 

Asp 
200 

Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 

Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 

Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 


210 





215 





220 




He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 





230 





235 



240 

Leu 

Thr 

Val 

Leu 

Arg 
245 

Gin 

Gin 

Ala 

Gin 

Ala 
250 

Asp 

Cys 

His 

Gin 

Gly 
255 

Thr 

Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 

Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 




260 





265 





270 


Tyr 

He 

Leu 
275 

Asn 

Val 

Arg 

He 

Leu 
280 

Thr 

Ala 

He 

Ser 

Glu 
285 

Leu 

Leu 

Leu 
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Ser 

Gin 

He 

Arg Arg 

Thr 

Gin 

Asn 

Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 


290 





295 





300 




Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Gly 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Gly Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 




340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 



355 





360 





365 




He 

Thr 
370 

Leu 

Gly 

Val 

His 

Ser 
375 

Ala 

Gin 

Gly 

He 

Ala 
380 

Ala 

Ser 

He 

Ser 

Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 

Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 





405 





410 




415 


Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 




420 





425 





430 



Gly 

Ser 

Arg 

Gly Arg 

Thr 

He 

Ala 

Ala 

Leu 

Arg 

Arg 

Cys 

Tyr 

Glu 

Asp 



435 





440 





445 



He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 

Lys 

His 

Gly 

Met 

Leu 

Arg 

Asp 

Leu 


450 





455 





460 



Asn 

Asn 

He 

Pro 

Pro 













465 


<210> 43 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acici sequence of variants of the lovE Gene 


<400> 43 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 

Arg 

Thr 

Gly 

Gly 

Thr 

Leu 

Pro 

Arg 

Arg 

Ala 

Phe 

Arg 




20 





25 





30 


Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

lie 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 

Val 

Thr 

Gly 

Arg 

Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala 

Gly 


50 





55 





60 




Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Arg 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 




80 

Ser 

Arg 

Val 

Ala 

Asp 
85 

Leu 

Val 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 

Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 
110 

Val 

Ser 

Glu 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 

Arg 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 



115 





120 





125 



Ser 

Tyr 

Asp 

Trp 

Ser 

Trp 

He 

Ser 

He 

Gly 

Thr 

Asp 

Glu 

Ala 

He 

Asp 


130 





135 





140 




Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 
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Glu Lys Ala 

Ser Ala Gin 
195 

Leu Glu Glu 

210 
He Trp Thr 
225 

Leu Thr Val 

Leu Asp Glu 

Tyr He Leu 
275 

Ser Gin He 

290 
Ser Arg Ser 
305 

His Ser Ser 

Gly Glu Leu 

Ala Cys Thr 
355 

He Thr Leu 
370 

Met Ser Gly 
385 

Ser Ala Arg 

Phe Met Phe 

Gly Ser Arg 
435 

He Phe Ser 
450 

Asn Asn He 
465 


Pro Leu Pro Pro Val Ser Ser Asp He Ala Arg Ala Ala 

180 185 190 

Arg Glu Leu Phe Asp Asp Leu Ser Ala Val Ser Gin Glu 

200 205 
He Leu Leu Ala Val Thr Val Glu Trp Pro Lys Gin Glu 

215 220 
His Pro He Gly Met Phe Phe Asn Ala Ser Arg Arg Leu 
230 235 240 

Leu Arg Gin Gin Ala Gin Ala Asp Cys His Gin Gly Thr 

245 250 255 

Cys Leu Arg Thr Lys Asn Leu Phe Thr Ala Val His Cys 
260 265 270 

Asn Val Arg He Leu Thr Ala lie Ser Glu Leu Leu Leu 

280 285 
Arg Arg Thr Gin Asn Ser His Met Ser Pro Leu Glu Gly 

295 300 
Gin Ser Pro Ser Arg Asp Asp Thr Ser Ser Ser Ser Gly 
310 315 320 

Val Asp Thr He Pro Phe Phe Ser Glu Asn Leu Pro He 

325 330 335 

Phe Ser Tyr Val Asp Pro Leu Thr His Ala Leu Phe Ser 
340 345 350 

Thr Leu His Val Gly Val Gin Leu Leu Arg Glu Asn Glu 

360 365 
Gly Val His Ser Ala Gin Gly He Ala Ala Ser He Ser 

375 380 
Glu Pro Gly Glu Asp He Ala Arg Thr Gly Ala Thr Asn 
390 395 400 

Cys Glu Glu Gin Pro Thr Thr Pro Ala Ala Arg Val Leu 

405 410 415 

Leu Ser Asp Glu Gly Ala Phe Gin Glu Ala Lys Ser Ala 
420 425 430 

Gly Arg Thr He Ala Ala Leu Arg Arg Cys Tyr Glu Asp 

440 445 
Leu Ala Arg Lys His Lys His Gly Met Leu Arg Asp Leu 
455 460 

Pro Pro 


<210> 44 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 
<400> 44 


Met 

Ala 

Ala 

Asp 

Gin Gly He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser Pro 

1 




5 



10 





15 

Val 

Glu 

Gly 

Ser 

Arg Thr Gly 

Gly 

Thr 

Leu 

Pro 

Arg 

Arg 

Ala 

Phe Arg 




20 



25 





30 

Arg 

Ser 

Cys 

Asp 

Arg Cys His 

Ala 

Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 



40 





45 


Lys 

Glu 

Val 

Thr 

Gly Arg Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala Gly 


50 



55 





60 
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Leu Arg Cys Val Tyr Ser Glu Arg Arg Pro Lys Arg Lys Leu Arg Gin 
65 70 75 80 

Ser Arg Ala Ala Asp Leu Val Ser Ala Asp Pro Asp Pro Cys Leu His 

85 90 * 95 

Met Ser Ser Pro Pro Val Pro Ser Gin Ser Leu Pro Leu Asp Val Ser 

100 105 110 

Glu Ser His Ser Ser Asn Thr Ser Arg Gin Phe Leu Asp Pro Pro Asp 

115 120 125 

Ser Tyr Asp Trp Ser Trp Thr Ser lie Gly Thr Asp Glu Ala He Asp 

130 135 140 

Thr Asp Cys Trp Gly Leu Ser Gin Cys Asp Gly Gly Phe Ser Cys Gin 
145 150 155 160 

Leu Glu Pro Thr Leu Pro Asp Leu Pro Ser Pro Phe Glu Ser Thr Val 

165 170 175 

Gly Lys Ala Pro Leu Pro Pro Val Ser Ser Asp He Ala Arg Ala Ala 

180 185 190 

Ser Ala Gin Arg Glu Leu Phe Asp Asp Leu Ser Ala Val Ser Gin Glu 

195 200 205 

Leu Glu Glu He Leu Leu Ala Val Thr Val Glu Trp Pro Lys Gin Glu 

210 215 220 

He Trp Thr His Pro He Gly Met Phe Phe Asn Ala Ser Arg Arg Leu 
225 230 235 240 

Leu Thr Val Leu Arg Gin Gin Ala Gin Ala Asp Cys His Gin Gly Thr 

245 250 255 

Leu Asp Glu Cys Leu Arg Thr Lys Asn Leu Phe Thr Ala Val His Cys 

260 265 270 

Tyr He Leu Asn Val Arg He Leu Thr Ala He Ser Glu Leu Leu Leu 

275 280 285 

Ser Gin He Arg Arg Thr Gin Asn Ser His Met Ser Pro Leu Glu Gly 

290 295 300 

Ser Arg Ser Gin Ser Pro Ser Arg Asp Asp Thr Ser Ser Ser Ser Gly 
305 310 315 320 

His Ser Ser Val Asp Thr He Pro Phe Phe Ser Glu Asn Leu Pro He 

325 330 335 

Gly Glu Leu Phe Ser Tyr Val Asp Pro Leu Thr His Ala Leu Phe Ser 

340 345 350 

Ala Cys Thr Thr Leu His Val Gly Val Gin Leu Leu Arg Glu Asn Glu 

355 360 365 

He Thr Leu Gly Val His Ser Ala Gin Gly He Ala Ala Ser He Ser 

370 375 380 

Met Ser Gly Glu Pro Gly Glu Asp He Ala Arg Thr Gly Ala Thr Asn 
385 390 395 400 

Ser Ala Arg Cys Glu Glu Gin Pro Thr Thr Pro Ala Ala Arg Val Leu 

405 410 415 

Phe Met Phe Leu Ser Asp Glu Gly Ala Phe Gin Glu Ala Lys Ser Ala 

420 425 430 

Gly Ser Arg Gly Arg Thr He Ala Ala Leu Arg Arg Cys Tyr Glu Asp 

435 440 445 

He Phe Ser Leu Ala Arg Lys His Lys His Gly Met Leu Arg Asp Leu 

450 455 460 

Asn Asn He Pro Pro 
465 


<210> 45 
<211> 469 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 
<400> 45 

Met Ala Ala Asp Gin Gly He Phe Thr Asn Ser Val Thr Leu Ser Pro 

1-5 10 15 

Val Glu Gly Ser Arg Thr Gly Gly Thr Leu Pro Arg Arg Ala Phe Arc 

20 25 30 

Arg Ser Cys Asp Arg Cys His Ala Gin Lys He Lys Cys Thr Gly Asn 

35 40 45 

Lys Glu Val Thr Gly Arg Ala Pro Cys Gin Arg Cys Gin Gin Ala Gly 

50 55 60 

Leu Arg Cys Val Tyr Ser Glu Arg Arg Pro Lys Arg Lys Leu Arg Gin 
65 70 75 80 

Ser Arg Ala Ala Asp Leu Val Ser Ala Asp Pro Asp Pro Cys Leu His 

85 90 95 

Met Ser Ser Pro Pro Val Pro Ser Gin Ser Leu Pro Leu Asp Val Ser 

100 105 110 

Glu Ser His Ser Ser Asn Thr Ser Arg Gin Phe Leu Asp Pro Pro Asp 

115 120 125 

Ser Tyr Asp Trp Ser Trp Thr Ser lie Gly Thr Asp Glu Ala He Asp 

130 135 140 

Thr Asp Cys Trp Gly Leu Ser Gin Cys Asp Gly Gly Phe Ser Cys Gin 
1^5 150 155 160 

Leu Glu Pro Thr Leu Pro Asp Leu Pro Ser Pro Phe Glu Ser Thr Val 

165 170 175 

Glu Lys Ala Pro Leu Pro Pro Val Ser Ser Asp He Ala Arg Ala Ala 

180 185 190 

Ser Ala Gin Arg Glu Leu Phe Asp Asp Leu Ser Ala Val Ser Gin Glu 

195 200 205 

Leu Glu Glu He Leu Leu Ala Val Thr Val Glu Trp Pro Lys Gin Glu 

210 215 220 

He Trp Thr His Pro He Gly Met Phe Phe Asn Ala Ser Arg Arq Leu 
225 230 235 240 

Leu Thr Val Leu Arg Gin Gin Ala Gin Ala Asp Cys His Gin Gly Thr 

245 250 255 

Leu Asp Glu Cys Leu Arg Thr Lys Asn Leu Phe Thr Ala Val His Cys 

260 265 270 

Tyr He Leu Asn Val Arg He Leu Thr Ala lie Ser Glu Leu Leu Leu 

275 280 285 

Ser Gin He Arg Arg Thr Gin Asn Ser His Met Ser Pro Leu Glu Gly 

290 295 300 

Ser Arg Ser Gin Ser Pro Ser Arg Asp Asp Thr Ser Ser Ser Ser Gly 
305 310 315 320 

His Ser Ser Val Asp Thr He Pro Phe Phe Ser Glu Asn Leu Pro He 

325 330 335 

Gly Glu Leu Phe Ser Tyr Val Asp Pro Leu Thr His Ala Leu Phe Ser 

340 345 350 

Ala Cys Thr Thr Leu His Val Gly Val Gin Leu Leu Arg Glu Asn Glu 

355 360 365 

He Thr Leu Gly Val His Ser Ala Gin Gly He Ala Ala Ser He Ser 

370 375 380 

Met Ser Gly Glu Pro Gly Glu Asp He Ala Arg Thr Gly Ala Thr Asn 
385 390 395 400 

Ser Ala Arg Cys Glu Glu Gin Pro Thr Thr Pro Ala Ala Arg Val Leu 
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405 410 415 

Phe Met Phe Leu Ser Asp Glu Gly Ala Phe Gin Glu Ala Lys Ser Ala 

420 425 430 

Gly Ser Arg Gly Arg Thr He Ala Ala Leu Arg Arg Cys Tyr Glu Asp 

^35 440 445 

He Phe Ser Leu Ala Arg Lys His Lys His Gly Met Leu Arq Asp Leu 

450 455 460 

Asn Asn He Pro Pro 
465 


<210> 46 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 
<400> 46 

Met Ala Ala Asp Gin Gly He Phe Thr Asn Ser Val Thr Leu Ser Pro 

1 5 10 15 

Val Glu Gly Ser Arg Thr Gly Gly Thr Leu Pro Arg Arg Ala Phe Arc 

20 25 30 

Arg Ser Cys Asp Arg Cys His Ala Gin Lys He Lys Cys Thr Gly Asn 

35 40 45 

Lys Glu Val Thr Gly Arg Ala Pro Cys Gin Arg Cys Gin Gin Ala Glv 

50 55 60 

Leu Arg Cys Val Tyr Ser Glu Arg Cys Pro Lys Arg Lys Leu Arq Gin 
65 7 ° 75 80 

Ser Arg Ala Ala Asp Leu Val Ser Ala Asp Pro Asp Pro Cys Leu His 

85 90 95 

Met Ser Ser Pro Pro Val Pro Ser Gin Ser Leu Pro Leu Asp Val Ser 

100 105 110 

Glu Ser His Ser Ser Asn Thr Ser Arg Gin Phe Leu Asp Pro Pro Asp 

115 120 125 

Ser Tyr Asp Trp Ser Trp Thr Ser He Gly Thr Asp Glu Ala He Asp 

130 135 140 

Thr Asp Cys Trp Gly Leu Ser Gin Tyr Asp Gly Gly Phe Ser Cys Gin 
145 150 155 160 

Leu Glu Pro Thr Leu Pro Asp Leu Pro Ser Pro Phe Glu Ser Thr Val 

165 170 175 

Glu Lys Ala Pro Leu Pro Pro Val Ser Ser Asp He Ala Arg Ala Ala 

180 185 190 

Ser Ala Gin Arg Lys Leu Phe Asp Asp Leu Ser Ala Val Ser Gin Glu 

195 200 205 

Leu Glu Glu He Leu Leu Ala Val Thr Val Glu Trp ?r D Lvs Gin Glu 

210 215 220 

He Trp Thr His Pro He Gly Met Phe Phe Asn Ala Ser Arq Arq Leu 
225 230 235 2 40 

Leu Thr Val Leu Arg Gin Gin Ala Gin Ala Asp Cys His Gin Gly Thr 

245 250 255 

Leu Asp Glu Cys Leu Arg Thr Lys Asn Leu Phe Thr Ala Val His Cys 

260 265 270 

Tyr He Leu Asn Val Arg He Leu Ala Ala He Ser Glu Leu Leu Leu 

275 280 235 

Ser Gin He Arg Arg Thr Gin Asn Ser His Met Ser Pro Leu Glu Gly 
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290 





295 





300 





Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Gly 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 



340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 

Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 


355 





360 





365 




He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 

Gin 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 


370 




375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 
405 

Glu 

Gin 

Pro 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Leu 

Phe 

Met 

Phe 

Leu 
420 

Ser 

Asp 

Glu 

Gly 

Ala 
425 

Phe 

Gin 

Glu 

Ala 

Lys 
430 

Ser 

Ala 

Gly 

Ser 

Arg 
435 

Gly 

Arg 

Thr 

He 

Ala 
440 

Ala 

Leu 

Arg 

Arg 

Cys 
445 

Tyr 

Glu 

Asp 

He 

Phe 
450 

Ser 

Leu 

Ala 

Arg 

Lys 
455 

His 

Lys 

His 

Gly 

Met 
460 

Leu 

Arg 

Asp 

Leu 

Asn 

Asn 

He 

Pro 

Pro 













465 


<210> 47 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 
<400> 47 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 
20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Phe 

Arg 

Arg 

Ser 

Cys 
35 

Asp 

Arg 

Cys 

His 

Ala 
40 

Gin 

Lys 

He 

Lys 

Cys 
45 

Thr 

Gly 

Asn 

Lys 

Glu 
50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Arg 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 
85 

Leu 

Val 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 

Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 
110 

Val 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

He 

Gly 

Thr 

Asp 
140 

Glu 

Ala 

lie 

Asp 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 
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180 


Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 



195 





200 

Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 


210 





215 


He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

225 





230 



Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 





245 




Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 




260 





Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 


275 





280 

Ser 

Gin 

He 

Arg 

Arg 

Thr 

Gin 

Asn 


290 





295 


Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

305 





310 



His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 





325 




Gly 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 




340 





Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 



355 





360 

He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 


370 





375 


Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

385 





390 



Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 





405 




Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly 




420 





Gly 

Ser 

Arg 

Gly 

Arg 

Thr 

He 

Ala 



435 





440 

He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 


450 





455 


Asn 

Ser 

He 

Pro 

Pro 





465 


185 





190 



Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 

Thr 

Val 

Glu 

Trp 
220 

Pro 

Lys 

Gin 

Glu 

Phe 

Phe 

Asn 
235 

Ala 

Ser 

Arg 

Arg 

Leu 
240 

Gin 

Ala 
250 

Asp 

C Y S 

His 

Gin 

Gly 
255 

Ala 

Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 

265 





270 



Thr 

Ala 

He 

Ser 

Glu 
285 

Leu 

Leu 

Leu 

Ser 

His 

Met 

Ser 
300 

Pro 

Leu 

Glu 

Gly 

Asp 

Asp 

Thr 
315 

Ser 

Ser 

Ser 

Ser 

Gly 
320 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 

345 





350 



Val 

Gin 

Leu 

Leu 

Arg 
365 

Glu 

Asn 

Glu 

Gin 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 



380 





He 

Ala 

Arg 

Thr 

Gly Ala 

Thr 

Asn 



395 





400 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Leu 

Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 

425 





430 



Ala 

Leu 

Arg 

Arg 

Cys 
445 

Tyr 

Glu 

Asp 

Lys 

His 

Gly 

Met 
460 

Leu 

Arg 

Asp 

Leu 


<210> 48 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 48 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 



5 





10 





15 


Val 

Glu 

Gly 

Ser 

Arg 

Thr 

Gly 

Gly 

Thr 

Leu 

Pro Arg 

Arg 

Ala 

Phe 

Arg 




20 





25 





30 



Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly 

Asn 


35 





40 





45 




Lys 

Glu 

Val 

Thr 

Gly 

Arg 

Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala 

Gly 

50 





55 





60 





Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Arg 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 
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65 





70 



Ser 

Arg 

Ala 

Ala 

Asp 

Leu 

Val 

Ser 





85 




Met 

Ser 

Ser 

Pro 

Pro 

Val 

Pro 

Ser 




100 





Glu 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 



115 





120 

Ser 

Tyr 

Asp 

Trp 

Ser 

Trp 

Thr 

Ser 


130 





135 


Thr Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

145 





150 



Leu 

Glu 

Pro 

Thr 

Leu 

Pro 

Asp 

Leu 





165 




Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 




180 





Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 



195 





200 

Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 


210 





215 


He 

Trp 

Thr 

His 

Pro 

He 

Gly Met 

225 





230 



Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 





245 




Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 




260 





Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 



275 





280 

Ser 

Gin 

He 

Arg 

Arg 

Thr 

Gin 

Asn 


290 





295 


Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

305 





310 



His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 





325 




Gly Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 




340 





Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 



355 





360 

He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 


370 





375 


Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

385 





390 



Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 





405 




Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly 




420 





Gly 

Ser 

Arg 

Gly 

Arg 

Thr 

He 

Ala 



435 





440 

He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 


450 





455 


Asn 

Ser 

He 

Pro 

Pro 





465 




75 





80 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 


90 





95 


Gin 

Ser 

Leu 

Pro 

Leu 

Asp 

Val 

Ser 

105 





110 



Arg 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 





125 




He 

Gly 

Thr 

Asp 

Glu 

Ala 

He 

Asp 




140 





Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 



155 





160 

Pro 

Ser 

Pro 

Phe 

Glu 

Ser 

Thr 

Val 


170 





175 


Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 

185 





190 



Asp 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 





205 




Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 




220 





Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 



235 





240 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly Ala 


250 





255 


Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 

265 





270 



Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 





285 




Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 




300 





Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 



315 





320 

Phe 

Phe 

Ser 

Glu 

Asn 

Leu 

Pro 

lie 


330 





335 


Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 

345 





350 



Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 





365 




Gin 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 




380 





He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 



395 





400 

Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 


410 





415 


Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 

425 





4 30 



Ala 

Leu 

Arg 

Arg 

Cys 

Tyr 

Glu 

Asp 





445 




Lys 

His 

Gly 

Met 

Leu 

Arg 

Asp 

Leu 


460 


<210> 49 

<211> 469 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 49 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 

Arg 

Thr 

Gly 

Gly 

Thr 

Leu 

Pro 

Arg 

Arg 

Ala 

Phe 

Arg 




20 





25 



• 


30 



Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 

Val 

Thr 

Gly 

Arg 

Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala 

Gly 


50 





55 





60 





Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Arg 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 

Leu 

Val 

Ser 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 





85 





90 





95 


Met 

Ser 

Ser 

Pro 

Pro 

Val 

Pro 

Ser 

Gin 

Ser 

Leu 

Pro 

Leu 

Asp 

Val 

Ser 




100 





105 





110 



Glu 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 

Arg 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 



115 





120 





125 




Ser 

Tyr 

Asp 

Trp 

Ser 

Trp 

Thr 

Ser 

He 

Gly 

Thr 

Asp 

Glu 

Ala 

He 

Asp 


130 





135 





140 





Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 

Pro 

Asp 

Leu 

Pro 

Ser 

Pro 

Phe 

Glu 

Ser 

Thr 

Val 





165 





170 





175 


Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 




180 





185 





190 



Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 

Asp 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 



195 





200 





205 




Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 

Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 


210 





215 





220 





He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 





230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly Ala 





245 





250 





255 


Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 

Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 




260 





265 





270 



Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 



275 





280 





285 




Ser 

Gin 

He 

Arg 

Arg 

Thr 

Gin 

Asn 

Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 


290 





295 





300 





Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 

Phe 

Phe 

Ser 

Glu 

Asn 

Leu 

Pro 

He 





325 





330 





335 


Gly 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 



340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 

Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 



355 





360 





365 




He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 

Gin 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 


370 





375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 

Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 





405 





410 





415 


Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly 

Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 
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420 

Gly Ser Arg Gly Arg Thr lie Ala 
435 440 
lie Phe Ser Leu Ala Arg Lys His 

450 455 
Asn Ser lie Pro Pro 
465 


425 430 
Ala Leu Arg Arg Cys Tyr Glu Asp 
445 

Lys His Gly Met Leu Arg Asp Leu 
460 


<210> 50 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 50 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 
20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Phe 

Arg 

Arg 

Ser 

Cys 
35 

Asp 

Arg 

Cys 

His 

Ala 
40 

Gin 

Lys 

He 

Lys 

Cys 
45 

Thr 

Gly 

Asn 

Lys 

Glu 
50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Arg 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 

Leu 

Val 

Ser 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 




85 





90 





95 


Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 
110 

Val 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

lie 

Gly 

Thr 

Asp 
140 

Glu 

Ala 

He 

Asp 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 



180 





185 





190 



Ser 

Ala 

Gin 
195 

Arg 

Glu 

Leu 

Phe 

Asp 
200 

Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 

Leu 

Glu 
210 

Glu 

He 

Leu 

Leu 

Ala 
215 

Val 

Thr 

Val 

Glu 

Trp 
220 

Pro 

Lys 

Gin 

Glu 

He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 




230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 
245 

Gin 

Gin 

Ala 

Gin 

Ala 
250 

Asp 

Cys 

His 

Gin 

Gly 
255 

Ala 

Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 

Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 



260 





265 





270 



Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 
290 

He 

Arg 

Arg 

Thr 

Gin 
295 

Asn 

Ser 

His 

Met 

Ser 
300 

Pro 

Leu 

Glu 

Gly 

Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 
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305 





310 



His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Gly 

Glu 

Leu 

Phe 
340 

Ser 

Tyr 

Val 

Asp 

Ala 

Cys 

Thr 
355 

Thr 

Leu 

His 

Val 

Gly 
360 

He 

Thr 
370 

Leu 

Gly 

Val 

His 

Ser 
375 

Ala 

Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

385 





390 



Ser 

Ala 

Arg 

Cys 

Glu 
405 

Glu 

Gin 

Pro 

Phe 

Met 

Phe 

Leu 
420 

Ser 

Asp 

Glu 

Gly 

Gly 

Ser 

Arg 
435 

Gly 

Arg 

Thr 

lie 

Ala 
440 

He 

Phe 
450 

Ser 

Leu 

Ala 

Arg 

Lys 
455 

His 

Asn 

Ser 

He 

Pro 

Pro 





465 




315 





320 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 

345 





350 



Val 

Gin 

Leu 

Leu 

Arg 
365 

Glu 

Asn 

Glu 

Gin 

Gly 

He 

Ala 
380 

Ala 

Ser 

He 

Ser 

He 

Ala 

Arg 

Thr 

Gly Ala 

Thr 

Asn 



395 





400 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Leu 

Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 

425 





430 



Ala 

Leu 

Arg 

Arg 

Cys 
445 

Tyr 

Glu 

Asp 

Lys 

His 

Gly 

Met 

Leu 

Arg 

Asp 

Leu 


460 


<210> 51 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 51 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Met 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Ala 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 
20 

Arg 

Thr 

Ser 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Phe 

Arg 

Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Lys 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 
50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 
85 

Leu 

Val 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 

Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Aso 

no 

Val 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

He 

Gly 

Thr 

Asp 
140 

Glu 


He 

Asp 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 



180 





185 





190 



Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 

Asp 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 
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195 





200 





205 




Leu 

Glu 
210 

Glu 

He 

Leu 

Leu 

Ala 
215 

Val 

Thr 

Val 

Glu 

Trp 
220 

Pro 

Lys 

Gin 

Glu 

He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 




230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 
245 

Gin 

Gin 

Ala 

Gin 

Ala 
250 

Asp 

Cys 

His 

Gin 

Gly 
255 

Thr 

Leu 

Asp 

Glu 

Cys 
260 

Leu 

Arg 

Thr 

Lys 

Asn 
265 

Leu 

Phe 

Thr 

Ala 

Val 
270 

His 

Cys 

Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 
290 

He 

Arg 

Arg 

Thr 

Gin 
295 

Asn 

Ser 

His 

Met 

Ser 
300 

Pro 

Leu 

Glu 

Gly 

Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Gly 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 



340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 

Val 

Glu 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 


355 





360 





365 




He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 

Gin 

Gly 

lie 

Ala 

Ala 

Ser 

He 

Ser 


370 




375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 
405 

Glu 

Gin 

Pro 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Leu 

Phe 

Met 

Phe 

Leu 
420 

Ser 

Asp 

Glu 

Gly 

Ala 
425 

Phe 

Gin 

Glu 

Ala 

Lys 
430 

Ser 

Ala 

Gly 

Ser 

Arg 
435 

Gly 

Arg 

Thr 

He 

Ala 
440 

Ala 

Leu 

Arg 

Arg 

Cys 
445 

Tyr 

Glu 

Asp 

He 

Phe 
450 

Ser 

Leu 

Ala 

Arg 

Lys 
455 

His 

Lys 

His 

Gly 

Met 
460 

Leu 

Arg 

Asp 

Leu 

Asn 

Asn 

He 

Pro 

Pro 













465 


<210> 52 

<211> 469 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 52 













Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser Pro 

1 




5 





10 





15 

Val 

Glu 

Gly 

Ser 
20 

His 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Phe Arg 

Arg 

Ala 

Cys 
35 

Asp 

Arg 

Cys 

His 

Ala 
40 

Gin 

Lys 

He 

Lys 

Cys 
45 

Thr 

Gly Asn 

Lys 

Glu 

Val 

Thr 

Gly 

Arg 

Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala Gly 

50 





55 





60 




Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg His 

65 





70 





75 




80 

Ser 

Arg 

Ala 

Ser 

Asp 

Leu 

Val 

Ser 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu His 
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85 


Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

145 





150 



Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Glu 

Lys 

Ala 

Pro 
180 

Leu 

Pro 

Pro 

Val 

Ser 

Ala 

Gin 
195 

Arg 

Glu 

Leu 

Phe 

Asp 
200 

Leu 

Glu 
210 

Glu 

He 

Leu 

Leu 

Ala 
215 

Val 

He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

225 





230 



Leu 

Thr 

Val 

Leu 

Arg 
245 

Gin 

Gin 

Ala 

Leu 

Asp 

Glu 

Cys 
260 

Leu 

Arg 

Thr 

Lys 

Tyr 

He 

Leu 
275 

Asn 

Val 

Arg 

He 

Leu 
280 

Ser 

Gin 
290 

He 

Arg 

Arg 

Thr 

Gin 
295 

Asn 

Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

305 





310 



His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Gly 

Glu 

Leu 

Phe 
340 

Ser 

Tyr 

Val 

Asp 

Ala 

Cys 

Thr 
355 

Thr 

Leu 

His 

Val 

Gly 
360 

lie 

Thr 
370 

Leu 

Gly 

Val 

Asp 

Ser 
375 

Ala 

Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

385 





390 



Ser 

Ala 

Arg 

Cys 

Glu 
405 

Glu 

Gin 

Pro 

Phe 

Met 

Phe 

Leu 
420 

Ser 

Asp 

Glu 

Gly 

Gly 

Ser 

Arg 
435 

Gly 

Arg 

Thr 

He 

Thr 
440 

He 

Phe 
450 

Ser 

Leu 

Ala 

Arg 

Lys 
455 

His 

Asn 

Asn 

He 

Pro 

Ser 





465 



90 





95 


Gin 

Ser 

Leu 

Pro 

Leu 

Asp 

Val 

Ser 

105 





110 



Arg 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 





125 




He 

Gly 

Thr 

Asp 

Glu 

Ala 

He 

Asp 




140 





Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 



155 





160 

Pro 

Ser 

Pro 

Phe 

Glu 

Ser 

Thr 

Val 


170 





175 


Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 

185 





190 



Asp 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 





205 




Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 




220 





Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 



235 





240 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly 

Thr 


250 





255 


Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 

265 





270 



Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 





285 




Ser 

His 

Met 

Ser 

Pro 

Leu 

Asp 

Gly 




300 





Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 



315 





320 

Phe 

Phe 

Ser 

Glu 

Asn 

Leu 

Pro 

He 


330 





335 


Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 

345 





350 



Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 





365 




Gin 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 




380 





lie 

Ala 

Arg 

Thr 

Gly Ala 

Thr 

Asn 



395 





400 

Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 


410 





415 


Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 

425 





430 



Val 

Leu 

Arg 

Arg 

Ser 

44 5 

Tyr 

Glu 

Asp 

Lys 

His 

Gly 

Met 

Le u 

Arg 

Asp 

Leu 




460 
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<212> PRT 

<213> Artificial Sequence 
<220> 


Page 23 


109272-150. ST25 


<223> Amino acid sequence of variants of the lovE Gene 


<400> 53 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 



5 




10 





15 


Val 

Glu 

Gly 

Ser 
20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Leu 

Arg 

Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 
50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 

Leu 

Val 

Ser 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 




85 





90 





95 


Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 
110 

Val 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

He 

Gly 

Thr 

Asp 
140 

Glu 

Ala 

He 

Asp 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 



180 





185 





190 



Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 

Asp 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 



195 




200 





205 




Leu- 

Glu 
210 

Glu 

He 

Leu 

Leu 

Ala 
215 

Val 

Thr 

Val 

Glu 

Trp 
220 

Pro 

Lys 

Gin 

Glu 

Ile 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 




230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 
245 

Gin 

Gin 

Ala 

Gin 

Ala 
250 

Asp 

Cys 

His 

Gin 

Gly 
255 

Thr 

Leu 

Asp 

Glu 

Cys 
260 

Leu 

Arg 

Thr 

Lys 

Asn 
265 

Leu 

Phe 

Thr 

Ala 

Val 
270 

His 

Cys 

Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 
290 

He 

Arg 

Arg 

Thr 

Gin 
295 

Asn 

Ser 

His 

Met 

Ser 
300 

Pro 

Leu 

Glu 

Gly 

Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Gly 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 



340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 

Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 


355 





360 





365 




He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 

Gin 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 


370 




375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 

He 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 



405 





410 





415 


Phe 

Met 

Phe 

Leu 
420 

Ser 

Asp 

Glu 

Gly 

Ala 
425 

Phe 

Gin 

Glu 

Ala 

Lys 
430 

Ser 

Ala 


Page 24 


109272-150. ST25 


Gly Ser Arg Gly Arg Thr lie Ala Ala Leu Arg Arg Cys Tyr Glu Asp 

435 440 445 

lie Phe Ser Leu Ala Arg Lys His Lys His Gly Met Leu Arg Asp Leu 

450 455 460 

Asn Asn lie Pro Pro 
465 


<210> 54 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 54 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 

Arg 

Thr 

Gly 

Gly Thr 

Leu 

Pro 

Arg 

Arg 

Ala 

Leu 

Arg 




20 





25 





30 



Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 

Val 

Thr 

Gly 

Arg 

Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala 

Gly 


50 





55 





60 





Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 

Leu 

Val 

Ser 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 





85 





90 





95 


He 

Ser 

Ser 

Pro 

Pro 

Val 

Pro 

Ser 

Gin 

Ser 

Leu 

Pro 

Leu 

Asp 

Val 

Ser 




100 





105 





110 



Asp 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 

Arg 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 



115 





120 





125 




Ser 

Tyr 

Asp 

Trp 

Ser 

Trp 

Thr 

Ser 

He 

Gly 

Thr 

Asp 

Glu 

Ala 

He 

Asp 


130 





135 





140 





Thr 

Asn 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Ser 

Thr 

Leu 

Pro 

Asp 

Leu 

Pro 

Ser 

Pro 

Phe 

Glu 

Ser 

Thr 

Val 





165 





170 





175 


Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 




180 





185 





190 



Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 

Asp 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 



195 





200 





205 




Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 

Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 


210 





215 





220 





He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 





230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 

Gin. 

Ala 

Asp 

Cys 

His 

Gin 

Gly 

Thr 





245 





250 





255 


Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 

Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 




260 





265 





270 



Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 

He 

Arg 

Arg 

Thr 

Gin 

Asn 

Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 


290 





295 





300 





Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 
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His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Gly 

Glu 

Leu 

Phe 
340 

Ser 

Tyr 

Val 

Asp 

Pro 
345 

Leu 

Thr 

His 

Ala 

Leu 
350 

Phe 

Ser 

Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 

Val 

Gin 

Leu 

Leu 

Arg 

Glu 

He 

Glu 


355 





360 





365 




He 

Thr 
370 

Leu 

Gly 

Val 

His 

Ser 
375 

Ala 

Gin 

Gly 

He 

Ala 
380 

Ala 

Ser 

He 

Ser 

Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 
405 

Glu 

Gin 

Pro 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Leu 

Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 




420 





425 





430 



Gly 

Ser 

Arg 
435 

Gly 

Arg 

Thr 

He 

Ala 
440 

Ala 

Leu 

Arg 

Arg 

Cys 
445 

Tyr 

Glu 

Asp 

He 

Phe 
450 

Ser 

Leu 

Ala 

Arg 

Lys 
455 

His 

Lys 

Tyr 

Gly 

Met 
460 

Leu 

Arg 

Asp 

Leu 

Asn 

Asn 

He 

Pro 

Pro 
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Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 
20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Phe 

Arg 

Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

Val 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 
50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 
85 

Leu 

Val 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 

Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 

no 

Val 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

He 

Gly 

Thr 

Asp 
140 

Glu 

Ala 

He 

Asp 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 
180 

Leu 

Pro 

Pro 

Val 

Ser 
185 

Ser 

Asp 

He 

Ala 

Arg 
190 

Ala 

Ala 

Ser 

Ala 

Gin 
195 

Arg 

Glu 

Leu 

Phe 

Asp 
200 

Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 
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Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 


210 





215 


He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

225 





230 



Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 





245 




Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 




260 





Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 



275 





280 

Ser 

Gin 

He 

Arg 

Arg 

Thr 

Leu 

Asn 


290 





295 


Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

305 





310 



His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 





325 




Gly Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 




340 





Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 



355 





360 

He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 


370 





375 


Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

385 





390 



Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 





405 




Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly 




420 





Gly 

Ser 

Arg 

Gly Arg Thr 

He 

Ala 



435 





440 

He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 


450 





455 


Asn 

Asn 

He 

Pro 

Pro 

Cys 



465 





470 
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Thr 

Val 

Glu 

Trp 
220 

Pro 

Lys 

Gin 

Glu 

Phe 

Phe 

Asn 
235 

Ala 

Ser 

Arg 

Arg 

Leu 
240 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly Thr 


250 





255 


Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 

265 





270 



Thr 

Ala 

He 

Ser 

Glu 
285 

Leu 

Leu 

Leu 

Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 




300 




Asp 

Asp 

Thr 
315 

Ser 

Ser 

Ser 

Ser 

Gly 
320 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 

345 





350 



Val 

Gin 

Leu 

Leu 

Arg 
365 

Glu 

Asn 

Glu 

Gin 

Gly 

He 

Ala 
380 

Ala 

Ser 

He 

Ser 

He 

Ala 

Arg 
395 

Thr 

Gly 

Ala 

Thr 

Asn 
400 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Leu 

Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 

425 





430 



Ala 

Leu 

Arg 

Arg 

Cys 
445 

Tyr 

Glu 

Asp 

Lys 

His 

Gly Met 

Leu 

Arg 

Asp 

Leu 


460 
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Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 
20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Leu 

Arg 

Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 
50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 
85 

Leu 

Val 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 
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Met 

Ser 

Ser 

Pro 
100 

Ser 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 
110 

Val 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 

Asp 

Trp 

Ser 

Trp 

Thr 

Ser 

He 

Gly Thr 

Asp 

Glu 

Ala 

He 

Asp 


130 





135 





140 





Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Arg 

Asp Gly Gly 

Phe 

Ser 

Ser 

Gin 

145 





150 





155 





160 

Leu 

Lys 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 
180 

Leu 

Pro 

Pro 

Val 

Ser 
185 

Ser 

Asp 

He 

Ala 

Arg 
190 

Ala 

Ala 

Ser 

Ala 

Gin 
195 

Arg 

Glu 

Leu 

Phe 

Asp 
200 

Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 

Leu 

Glu 

Glu 

lie 

Leu 

Leu 

Ala 

Val 

Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 


210 





215 





220 




He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 





230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly Thr 





245 





250 





255 


Leu 

Asp 

Glu 

Cys 
260 

Leu 

Arg 

Thr 

Lys 

Asn 
265 

Leu 

Phe 

Thr 

Ala 

Val 
270 

His 

Cys 

Tyr 

He 

Leu 
275 

Asn 

Val 

Arg 

He 

Leu 
280 

Thr 

Ala 

He 

Ser 

Glu 
285 

Leu 

Leu 

Leu 

Ser 

Gin 

He 

Arg 

Leu 

Thr 

Gin 

Asn 

Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 


290 





295 





300 




Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Asn 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Gly Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 




340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 



355 





360 





365 




He 

Thr 

Leu 

Gly Val 

His 

Ser 

Ala 

Gin 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 


370 





375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 

Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 





405 





410 




415 


Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 




420 





425 





430 



Gly 

Ser 

Arg 

Gly Arg 

Thr 

He 

Ala 

Ala 

Leu 

Arg 

Arg 

Cys 

Tyr 

Glu 

Asp 



435 





440 





445 




He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 

Lys 

His 

Gly Met 

Leu 

Arg 

Asp 

Leu 


450 





455 





460 





Asn 

Asn 

He 

Pro 

Pro 













465 
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<400> 57 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

He 

Ser 

Pro 

1 



5 




10 





15 


Val 

Val 

Gly 

Ser 
20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Phe 

Arg 

Arg 

Ser 

Cys 
35 

Asp 

Arg 

Cys 

His 

Ala 
40 

Gin 

Lys 

He 

Lys 

Cys 
45 

Thr 

Gly 

Asn 

Lys 

Glu 
50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 
85 

Leu 

Val 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 

Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 
110 

Val 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

He 

Cys 

Thr 

Asp 
140 

Glu 

Ala 

He 

Asp 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 



180 





185 





190 



Ser 

Ala 

Gin 
195 

Arg 

Glu 

Leu 

Phe 

Asp 
200 

Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 

Leu 

Glu 
210 

Glu 

He 

Leu 

Leu 

Ala 
215 

Val 

Thr 

Val 

Glu 

Trp 
220 

Pro 

Lys 

Gin 

Glu 

He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 





230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly Thr 





245 





250 





255 


Leu 

Asp 

Glu 

Cys 
260 

Leu 

Arg 

Thr 

Lys 

Asn 
265 

Leu 

Phe 

Thr 

Ala 

Val 
270 

His 

Cys 

Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 
290 

He 

Arg 

Arg 

Thr 

Gin 
295 

Asn 

Ser 

His 

Met 

Ser 
300 

Pro 

Leu 

Glu 

Gly 

Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Gly Gly 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 




340 





345 





350 



Ala 

Cys 

Thr 
355 

Thr 

Leu 

His 

Val 

Gly 
360 

Leu 

Gin 

Leu 

Leu 

Arg 
365 

Glu 

Asn 

Glu 

He 

Thr 
370 

Leu 

Gly 

Val 

His 

Ser 
375 

Ala 

Gir- 

Gly 

He 

Ala 
380 

Ala 

Ser 

He 

Ser 

Met 

Ser 

Gly 

Glu 

Ser 

Gly 

Glu 

Asp 

lie 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Ser 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 
405 

Glu 

Gin 

Pro 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Leu 

Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 




420 





425 





430 



Gly 

Ser 

Arg 
435 

Gly 

Arg 

Thr 

He 

Ala 
440 

Ala 

Leu 

Arg 

Arg 

Cys 
445 

Tyr 

Glu 

Asp 
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He Phe Ser Leu Ala Arg Lys His Lys His Gly Met Leu Arg Asp Leu 

450 455 460 

Asn Asn He Pro Pro 
465 


<210> 58 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 58 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 

20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Phe 

Arg 

Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Arg 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 

50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 
85 

Leu 

Val 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 

Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 
110 

Val 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

He 

Gly 

Thr 

Asp 
140 

Glu 

Ala 

He 

Asp 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Tyr 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 
180 

Leu 

Pro 

Pro 

Val 

Ser 
185 

Ser 

Asp 

He 

Ala 

Arg 
190 

Ala 

Ala 

Ser 

Ala 

Gin 
195 

Arg 

Glu 

Leu 

Phe 

Asp 
200 

Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 

Leu 

Glu 
210 

Glu 

He 

Leu 

Leu 

Ala 
215 

Val 

Thr 

Val 

Glu 

Trp 
220 

Pro 

Lys 

Gin 

Glu 

He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 





230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 
245 

Gin 

Gin 

Ala 

Gin 

Ala 
250 

Asp 

Cys 

His 

Gin 

Gly 
255 

Thr 

Leu 

Asp 

Glu 

Cys 
260 

Leu 

Arg 

Thr 

Lys 

Asn 
265 

Leu 

Phe 

Thr 

Ala 

Val 
270 

His 

Cys 

Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 
290 

He 

Arg 

Arg 

Thr 

Gin 

295 

Asn 

Ser 

His 

Met 

Ser 
300 

Pro 

Leu 

Glu 

Gly 

Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

He 

Pro 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

lie 
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Gly 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 



340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 

Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 


355 





360 





365 




He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 

Gin 

Gly 

lie 

Ala 

Ala 

Ser 

He 

Ser 


370 




375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly Glu Asp 

He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 

385 




390 





395 





400 

Ser 

Thr 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 

Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 



405 





410 





415 


Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 




420 





425 





430 



Gly 

Ser 

Arg 

Gly 

Arg 

Thr 

He 

Ala 

Ala 

Leu 

Arg 

A_rg 

Cys 

Tyr 

Glu 

Asp 


435 





440 





445 




He 

Phe 
450 

Ser 

Leu 

Ala 

Arg 

Lys 
455 

His 

Lys 

His 

Gly 

Met 
460 

Leu 

Arg 

Asp 

Leu 

Asn 

Asn 

He 

Pro 

Pro 
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<210> 59 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 59 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 



5 





10 





15 


Val 

Glu 

Gly 

Ser 
20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Leu 

Arg 

Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 

Val 

He 

Gly 

Arg 

Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala 

Gly 

50 





55 





60 





Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 

Leu 

-Val 

Ser 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 




85 





90 





95 


Met 

Ser 

Ser 

Pro 
100 

Gin 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Ser 

Leu 

Asp 
110 

He 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

He 

Gly 

Thr 

Asp 
140 

Glu 

Ala 

He 

Asp 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 



150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 



180 





185 





190 



Ser 

Ala 

Gin 
195 

Arg 

Glu 

Leu 

Phe 

Asp 
200 

Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 

Leu 

Glu 
210 

Glu 

He 

Leu 

Leu 

Ala 
215 

Val 

Thr 

Val 

Glu 

Trp 
220 

Pro 

Lys 

Gin 

Glu 
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He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 




230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly Thr 





245 





250 





255 


Leu 

Asp 

Glu 

Cys 
260 

Leu 

Arg 

Thr 

Lys 

Asn 
265 

Leu 

Phe 

Thr 

Ala 

Val 
270 

His 

Cys 

Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 
290 

He 

Arg 

Arg 

Thr 

Gin 
295 

Asn 

Ser 

His 

Met 

Ser 
300 

Pro 

Leu 

Glu 

Gly 

Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 
325 

Thr 

lie 

Pro 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Gly Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 




340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 


355 





360 





365 




He 

Thr 

Leu 

Gly Val 

His 

Ser 

Ala 

Gin 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 


370 





375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 
405 

Glu 

Gin 

Pro 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Leu 

Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 




420 





425 





430 



Gly 

Ser 

Arg 

Gly Arg 

Thr 

He 

Ala 

Ala 

Leu 

Arg 

Arg 

Cys 

Tyr 

Glu 

Asp 



435 





440 





445 




He 

Phe 
450 

Ser 

Leu 

Ala 

Arg 

Lys 
455 

His 

Lys 

His 

Gly 

Met 
460 

Leu 

Arg 

Asp 

Leu 

Asn 

Asn 

He 

Pro 

Pro 
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<210> 60 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 60 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

lie 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 



5 





10 





15 


Val 

Glu 

Gly 

Ser 

20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 

Phe 

Arg 

Arg 

Ser 

Cys 
35 

Asp 

Arg 

Cys 

His 

Ala 
40 

Gin 

Lys 

lie 

Lys 

Cys 
45 

Thr 

Gly 

Asn 

Lys 

Glu 
50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asn 

Leu 

Val 

Ser 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 




85 





90 





95 


Met 

Ser 

Ser 

Pro 

Pro 

Val 

Pro 

Ser 

Gin 

Ser 

Leu 

Pro 

Leu 

Asp 

Val 

Ser 


100 105 110 
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Glu 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 



115 





120 

Ser 

Tyr 

Asp 

Trp 

Ser 

Trp 

Thr 

Ser 


130 





135 


Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

145 





150 



Leu 

Glu 

Pro 

Thr 

Leu 

Pro 

Asp 

Leu 





165 




Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 




180 





Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 



195 





200 

Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 


210 





215 


He 

Trp 

Thr 

His 

Pro 

He 

Gly 

He 

225 





230 



Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 





245 




Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 




260 





Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 



275 





280 

Ser 

Gin 

He 

Arg 

Arg 

Thr 

Gin 

Asn 


290 





295 


Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

305 





310 



His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 





325 




Gly 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 




340 





Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 



355 





360 

He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 


370 





375 


Lys 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

385 





390 



Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 





405 




Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly 




420 





Gly 

Ser 

Arg 

Gly 

Arg 

Thr 

He 

Ala 



435 





440 

He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 


450 





455 


Asn 

Asn 

lie 

Pro 

Pro 





465 


Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

He 

Gly 

Thr 

Asp 
140 

Glu 

Ala 

Phe 

Asp 

Cys 

Asp 

Gly 
155 

Gly 

Phe 

Ser 

Cys 

Gin 
160 

Pro 

Ser 

170 

Pro 

Phe 

Glu 

Ser 

Thr 

175 

Val 

Ser 

Ser 

Asp 

lie 

Ala 

Arg 

Ala 

Ala 

185 





190 



Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 

Thr 

Val 

Glu 

Trp 
220 

Pro 

L ys 

Gin 

Glu 

Phe 

Phe 

Asn 
235 

Ala 

Ser 

Arg 

Arg 

Leu 
240 

Gin 

Ala 
250 

Asp 

Cys 

His 

Gin 

Gly 
255 

Thr 

Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 

265 





270 



Thr 

Ala 

He 

Ser 

Glu 
285 

Leu 

Leu 

Leu 

Ser 

His 

Met 

Ser 
300 

Pro 

Leu 

Glu 

Gly 

Asp 

Asp 

He 
315 

Ser 

Ser 

Ser 

Ser 

Gly 
320 

Phe 

Phe 
330 

Ser 

Glu 

Asn 

Leu 

Pro 
335 

He 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 

345 





350 



Val 

Gin 

Leu 

Leu 

Arg 
365 

Glu 

Asn 

Glu 

Gin 

Gly 

He 

Ala 
380 

Ala 

Tyr 

He 

Ser 

He 

Ala 

Arg 
395 

Thr 

Gly 

Ala 

Thr 

Asn 

400 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Leu 

Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 

425 





430 



Ala 

Leu 

Arg 

Arg 

Cys 
445 

Tyr 

Glu 

Asp 

Lys 

His 

Gly 

Met 
460 

Leu 

Arg 

Asp 

Leu 


<210> 61 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 
<400> 61 
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Met 

Ala 

Ala 

Asp 

1 




Val 

Glu 

Gly 

Ser 




20 

Arg 

Ser 

Cys 

Asp 



35 


Lys 

Glu 

Val 

Thr 


50 



Leu 

Arg 

Cys 

Val 

65 




Ser 

Arg 

Ala 

Ala 

Met 

Ser 

Ser 

Pro 




100 

Glu 

Ser 

His 

Ser 



115 


Ser 

Tyr 

Asp 

Trp 


130 



Thr 

Asp 

Cys 

Trp 

145 




Leu 

Glu 

Pro 

Thr 

Glu 

Lys 

Ala 

Pro 




180 

Ser 

Ala 

Gin 

Arg 



195 


Leu 

Glu 

Glu 

He 


210 



lie 

Trp 

Thr 

His 

225 




Leu 

Thr 

Val 

Leu 

Leu 

Asp 

Glu 

Cys 




260 

Tyr 

He 

Leu 

Asn 



275 


Ser 

Gin 

He 

Arg 


290 



Ser 

Arg 

Ser 

Gin 

305 




His 

Ser 

Cys 

Val 

Gly 

Glu 

Leu 

Phe 




340 

Ala 

Cys 

I nr 

i nr 



355 


He 

Thr 

Leu 

Gly 


370 



Met 

Ser 

Gly 

Glu 

385 




Ser 

Ala 

Arg 

Cys 

Phe 

Met 

Phe 

Leu 




420 

Gly 

Ser 

Arg 

Gly 



435 


He 

Phe 

Ser 

Leu 


Gin 

Gly 

He 

Phe 

5 




Arg 

Thr 

Gly 

Gly 

Arg 

Cys 

His 

Ala 




40 

Gly 

Arg 

Ala 

Pro 



55 


Tyr 

Ser 

Glu 

Arg 


70 



Asp 

Leu 

Val 

Ser 

85 




Pro 

Val 

Pro 

Ser 

Ser 

Asn 

Thr 

Ser 




120 

Ser 

Trp 

Tnr 

Ser 



135 


Gly 

Leu 

Ser 

Gin 


150 



Leu 

Pro 

Asp 

Leu 

165 




Leu 

Pro 

Pro 

Val 

Glu 

Leu 

Phe 

Asp 




200 

Leu 

Leu 

Aia 

vai 



215 


Pro 

He 

Gly 

Met 


230 



Arg 

Gin 

Gin 

Ala 

245 




Leu 

Arg 

Thr 

Lys 

Val 

Arg 

He 

Leu 




280 

Arg 

i nr 

uxn 

Asn 



295 


Ser 

Pro 

Ser 

Arg 


310 



Asp 

Thr 

lie 

Pro 

325 




Ser 

Tyr 

Val 

Asp 

Leu 

His 

Val 

Gly 




360 

lie 

LJ -i e?> 

HIS 

Ser 

Aia 



375 


Pro 

Gly 

Glu 

Asp 


390 



Glu 

Glu 

Gin 

Pro 

405 




Ser 

Asp 

Glu 

Gly 

Arg 

Thr 

He 

Ala 




440 

Ala 

Arg 

Lys 

His 


Thr 

Asn 

Ser 

Val 


10 



Thr 

Leu 

Pro 

Arg 

25 




Gin 

Lys 

He 

Lys 

Cys 

Gin 

Arg 

Cys 




60 

Cys 

Pro 

Lys 

Arg 



75 


Ala 

Asp 

Pro 

Asp 


90 



Gin 

Ser 

Leu 

Pro 

105 




Arg 

Gin 

Phe 

Leu 

He 

Gly 

Thr 

Asp 




140 

Two 

L^y b 

7\on 
nbp 

o jl y 

o jl y 



155 


Pro 

Ser 

Pro 

Phe 


170 



Ser 

Ser 

Asp 

He 

185 




Asp 

Leu 

Ser 

Ala 

Thr 

Val 

Glu 

Trp 




220 

rtie 

n V\ /-N 

r ne 

Asn 

a± a 



235 


Gin 

Ala 

Asp 

Cys 


250 



Asn 

Leu 

Phe 

Thr 

265 




Thr 

Ala 

He 

Ser 

Ser 

His 

Met 

Ser 




300 

Asp 

Asp 

1 nr 

Ser 



315 


Phe 

Phe 

Ser 

Glu 


330 



Pro 

Leu 

Thr 

His 

345 




Val 

Gin 

Leu 

Leu 

Gin 

Gly 

He 

Ala 




380 

T "1 o 
1 J. tr 

r\± a. 

7\ y n 
nllj 

1 11 L 



395 


Thr 

Thr 

Pro 

Ala 


410 



Ala 

Phe 

Gin 

Glu 

425 




Ala 

Leu 

Arg 

Arg 

Lys 

His 

Gly 

Met 


TH y 

i nr 

Leu 

C a y 

P rn 
riu 



15 


Arg 

Ala 

Phe 

Arg 


30 



Cys 

He 

Gly 

Asn 

45 




Gin 

Arg 

Ala 

Gly 

Arg 

Leu 

Arg 

Gin 




80 

D v i^i 
tr L O 

C* \ i o 

Leu 

Hie; 

nib 



95 


Leu 

Asp 

Val 

Ser 


110 



Asp 

Pro 

Pro 

Asp 

125 




Glu 

Ala 

He 

Asp 

Phe 

Ser 

Cys 

Gin 




160 


O fc! J- 

Th r 
i ill. 

val 



175 


Ala 

Arg 

Ala 

Ala 


190 



Val 

Ser 

Gin 

Glu 

205 




Pro 

Lys 

Gin 

Glu 

Ser 

Arg 

Arg 

Leu 




240 

H i <=; 


Gly Thr 



255 


Ala 

Val 

His 

Cys 


270 



Glu 

Leu 

Leu 

Leu 

285 




Pro 

Leu 

Glu 

Gly 

Ser 

Ser 

Ser 

Gly 




320 

As n 

Leu 

Pro 

He 



335 


Ala 

Leu 

Phe 

Ser 


350 



Arg 

Glu 

Tyr 

Glu 

365 




Ala 

Ser 

He 

Ser' 

Gly 

Ala 

Thr 

Asn 




400 

Ala 

Arg 

Val 

Leu 



415 


Ala 

Lys 

Ser 

Ala 


430 



Cys 

Tyr 

Glu 

Asp 

445 




Leu 

Arg 

Asp 

Leu 
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450 

Asn Asn lie Pro Pro 
465 


455 


460 


<210> 62 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 62 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 



5 





10 





15 


Val 

Glu 

Gly 

Ser 

Arg 

Thr 

Gly 

Gly 

Thr 

Leu 

Pro 

Arg 

Arg 

Ala 

Phe 

Arg 




20 





25 





30 



Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 

Arg 

Lys 

lie 

Lys 

Cys 

Thr 

Gly Asn 



35 





40 





45 




Lys 

Glu 

Val 

Thr 

'Gly 

Arg 

Ala 

Pro 

Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala 

Gly 


50 





55 





60 





Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 

Leu 

Val 

Ser 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 





85 





90 





95 


Met 

Ser 

Ser 

Pro 

Pro 

Val 

Pro 

Ser 

Gin 

Ser 

Leu 

Pro 

Leu 

Asp 

Val 

Ser 




100 





105 





110 



Glu 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 

Arg 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 



115 





120 





125 




Ser 

Tyr 

Asp 

Trp 

Ser 

Trp 

Thr 

Ser 

He 

Gly 

Thr 

Asp 

Glu 

Ala 

He 

Asp 


130 





135 





140 





Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 

Pro 

Asp 

Leu 

Pro 

Ser 

Pro 

Phe 

Glu 

Ser 

Thr 

Val 





165 





170 





175 


Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 



180 





185 





190 



Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 

Asp 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 



195 





200 





205 




Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 

Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 


210 





215 





220 





He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 





230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly 

Thr 





245 





250 





255 


Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 

Asn 

Leu 

Phe 

Thr 

Ala 


His 

Cys 




260 





265 





270 



Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 

He 

Arg 

Arg 

He 

Gin 

Asn 

Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 


290 





295 





300 





Ser 

Arg 

Ser 

Gin 

Ser 

Leu 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 

Phe 

Phe 

Ser 

Glu 

Asn 

Leu 

Pro 

He 





325 





330 





335 


Asp 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 
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340 





345 





350 


Ala 

Cys 

Thr 
355 

Thr 

Leu 

His 

Val 

Gly 
360 

Val 

Gin 

Leu 

Leu 

Arg 
365 

Glu 

Asn 

He 

Thr 
370 

Leu 

Gly 

Val 

His 

Ser 
375 

Ala 

Gin 

Gly 

He 

Ala 
380 

Ala 

Ser 

He 

Met 

Ser 

Gly 

Glu 

Leu 

Gly 

Glu 

Asp 

He 

Val 

Arg 

Thr 

Gly Ala 

Thr 

385 





390 





395 





Ser 

Ala 

Arg 

Cys 

Glu 
405 

Glu 

Gin 

Pro 

Thr 

Thr 
410 

Pro 

Ala 

Ala 

Arg 

Val 
415 

Phe 

Met 

Phe 

Leu 
420 

Ser 

Asp 

Glu 

Gly 

Ala 
425 

Phe 

Gin 

Glu 

Ala 

Lys 
430 

Ser 

Gly 

Ser 

Arg 
435 

Ser 

Arg 

Thr 

He 

Ala 
440 

Ala 

Leu 

Arg 

Arg 

Cys 
445 

Tyr 

Glu 

He 

Phe 
450 

Ser 

Leu 

Ala 

Arg 

Lys 
455 

His 

Lys 

His 

Gly 

Met 
460 

Leu 

Arg 

Asp 

Asn 

Asn 

He 

Pro 

Pro 












400 


465 


<210> 63 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 63 


Met 

Ala 

Ala 

Asp 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 
20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Phe 

Arg 

Arg 

Ser 

Cys 
35 

Asp 

Arg 

Cys 

His 

Ala 
40 

Gin 

Lys 

He 

Lys 

Cys 
45 

Thr 

Gly 

Asn 

Lys 

Glu 
50 

Val 

Asn 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 
85 

Leu 

Val 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 

Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Asp 
110 

He 

Ser 

Glu 

Ser 

His 
115 

Ser 

Ser 

Asn 

Thr 

Ser 
120 

Arg 

Gin 

Phe 

Leu 

Asp 
125 

Pro 

Pro 

Asp 

Ser 

Tyr 
130 

Asp 

Trp 

Ser 

Trp 

Thr 
135 

Ser 

He 

Gly 

He 

Asp 
140 

Glu 

Ala 

lie 

Asp 

Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 


Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 
165 

Pro 

Asp 

Leu 

Pro 

Ser 
170 

Pro 

Phe 

Glu 

Ser 

Thr 
175 

Val 

Glu 

Lys 

Ala 

Pro 
180 

Leu 

Pro 

Pro 

He 

Ser 
185 

Ser 

Asp 

He 

Ala 

Arg 
190 

Ala 

Ala 

Ser 

Ala 

Gin 
195 

Arg 

Glu 

Leu 

Phe 

Asp 
200 

Asp 

Leu 

Ser 

Ala 

Val 
205 

Ser 

Gin 

Glu 

Leu 

Glu 
210 

Glu 

He 

Leu 

Leu 

Ala 
215 

Val 

Thr 

Val 

Glu 

Trp 
220 

Pro 

Lys 

Gin 

Glu 

He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser _ 

Arg 

Arg 

Leu 
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225 





230 





235 





240 

Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly 

Thr 





245 





250 





255 


Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 

Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 




260 





265 





270 



Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 

Ala 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 

He 

Arg 

Arg 

Thr 

Gin 

Asn 

Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 


290 





295 





300 





Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 

Phe 

Phe 

Ser 

Glu 

Asn 

Leu 

Pro 

He 





325 





330 





335 


Gly 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 




340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 

Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 



355 





360 





365 




He 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 

Gin 

Gly 

He 

Ala 

Ala 

Ser 

lie 

Ser 


370 





375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 

Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 





405 





410 





415 


Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly 

Ala 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 




420 





425 





430 



Gly 

Ser 

Arg 

Gly 

Arg 

Thr 

He 

Ala 

Ala 

Leu 

Arg 

Arg 

Cys 

Tyr 

Glu 

Asp 



435 





440 





445 




He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 

Lys 

His 

Gly 

Met 

Leu 

Arg 

Asp 

Leu 


450 





455 





460 





Asn 

Asn 

He 

Pro 

Pro 













465 


<210> 64 

<211> 469 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 


<400> 64 


Met 

Ala 

Ala 

Glu 

Gin 

Gly 

He 

Phe 

Thr 

Asn 

Ser 

Val 

Thr 

Leu 

Ser 

Pro 

1 




5 





10 





15 


Val 

Glu 

Gly 

Ser 
20 

Arg 

Thr 

Gly 

Gly 

Thr 
25 

Leu 

Pro 

Arg 

Arg 

Ala 
30 

Phe 

Arg 

Arg 

Ser 

Cys 
35 

Asp 

Arg 

Cys 

His 

Ala 
40 

Arg 

Lys 

He 

Lys 

Cys 
45 


Gly 

Asn 

Lys 

Glu 
50 

Val 

Thr 

Gly 

Arg 

Ala 
55 

Pro 

Cys 

Gin 

Arg 

Cys 
60 

Gin 

Gin 

Ala 

Gly 

Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 

65 





70 





75 





80 

Ser 

Arg 

Ala 

Ala 

Asp 
85 

Leu 

He 

Ser 

Ala 

Asp 
90 

Pro 

Asp 

Pro 

Cys 

Leu 
95 

His 

Met 

Ser 

Ser 

Pro 
100 

Pro 

Val 

Pro 

Ser 

Gin 
105 

Ser 

Leu 

Pro 

Leu 

Glu 
110 

Val 

Ser 

Glu 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 

Arg 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 
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115 





120 





125 




Ser 

Tyr 

Asp 

Trp 

Ser 

Trp 

Thr 

Ser 

He 

Gly 

Thr 

Asp 

Lys 

Ala 

He 

Asp 


130 





135 





140 





Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 

145 





150 





155 





160 

Leu 

Glu 

Pro 

Thr 

Leu 

Pro 

Asp 

Leu 

Pro 

Ser 

Pro 

Phe 

Glu 

Ser 

Thr 

Val 





165 





170 





175 


Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 

Ser 

Ser 

Asp 

He 

Thr 

Arg 

Ala 

Ala 



180 





185 





190 



Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 

Asp 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 



195 





200 





205 




Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 

Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 


210 





215 





220 





He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 

225 





230 





235 





240 

Leu 

.Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly 

Thr 





245 





250 





255 


Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 

Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 




260 





265 





270 



Tyr 

He 

Leu 

Asp 

Val 

Arg 

He 

Leu 

Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 


275 





280 





285 




Ser 

Gin 

He 

Arg 

Arg 

Thr 

Gin 

Asn 

Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 


290 





295 





300 





Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Arg 

Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 

305 





310 





315 





320 

His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 

Phe 

Phe 

Ser 

Glu 

Asn 

Leu 

Pro 

He 





325 





330 





335 


Gly 

Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 

Pro 

Leu 

Arg 

His 

Ala 

Leu 

Phe 

Ser 



340 





345 





350 



Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 

Val 

Gin 

Leu 

Leu 

Arg 

Glu 

He 

Glu 


355 





360 





365 




lie 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 

Arg 

Gly 

He 

Ala 

Ala 

Ser 

He 

Ser 


370 





375 





380 





Met 

Ser 

Gly 

Glu 

Pro 

Gly 

Glu 

Asp 

He 

Ala 

Arg 

Thr 

Gly 

Ala 

Thr 

Asn 

385 





390 





395 





400 

Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 

Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 





405 





410 





415 


Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly 

Thr 

Phe 

Gin 

Glu 

Ala 

Lys 

Ser 

Ala 




420 





425 





430 



Gly 

Ser 

Arg 

Gly 

Arg 

Thr 

He 

Ala 

Ala 

Leu 

Arg 

Arg 

Cys 

Tyr 

Glu 

Asp 



435 





440 





445 




He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 

Lys 

His 

Gly 

Met 

Leu 

Arg 

Asp 

Leu 


450 





455 





460 





Asn 

Asn 

He 

Pro 

Pro 













465 


<210> 65 
<211> 469 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of variants of the lovE Gene 
<400> 65 

Met Ala Ala Asp Gin Gly He Phe Thr Asn Ser Val Thr Leu Ser Pro 
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Val 

Glu 

Gly 

Ser 

Arg 

Thr 

Gly Gly 




20 





Arg 

Ser 

Cys 

Asp 

Arg 

Cys 

His 

Ala 



35 





40 

Lys 

Glu 

Val 

Thr 

Gly 

Arg 

Ala 

Pro 


50 





55 


Leu 

Arg 

Cys 

Val 

Tyr 

Ser 

Glu 

Arg 

65 





70 



Ser ' 

Arg 

Ala 

Ala 

Asp 

Leu 

Val 

Ser 





85 




Met 

Ser 

Ser 

Pro 

Pro 

Val 

Pro 

Ser 




100 





Glu 

Ser 

His 

Ser 

Ser 

Asn 

Thr 

Ser 



115 





120 

Ser 

Tyr 

Asn 

Trp 

Leu 

Trp 

Thr 

Ser 


130 





135 


Thr 

Asp 

Cys 

Trp 

Gly 

Leu 

Ser 

Gin 

145 





150 



Leu 

Glu 

Pro 

Thr 

Leu 

Pro 

Asp 

Leu 





165 




Glu 

Lys 

Ala 

Pro 

Leu 

Pro 

Pro 

Val 




180 





Ser 

Ala 

Gin 

Arg 

Glu 

Leu 

Phe 

Asp 



195 





200 

Leu 

Glu 

Glu 

He 

Leu 

Leu 

Ala 

Val 


210 





215 


He 

Trp 

Thr 

His 

Pro 

He 

Gly 

Met 

225 





230 



Leu 

Thr 

Val 

Leu 

Arg 

Gin 

Gin 

Ala 





245 




Leu 

Asp 

Glu 

Cys 

Leu 

Arg 

Thr 

Lys 




260 





Tyr 

He 

Leu 

Asn 

Val 

Arg 

He 

Leu 



275 





280 

Ser 

Gin 

He 

Arg 

Arg 

Thr 

Gin 

Asn 


290 





295 


Ser 

Arg 

Ser 

Gin 

Ser 

Pro 

Ser 

Gly 

305 





310 



His 

Ser 

Ser 

Val 

Asp 

Thr 

He 

Pro 





325 




Gly Glu 

Leu 

Phe 

Ser 

Tyr 

Val 

Asp 




340 





Ala 

Cys 

Thr 

Thr 

Leu 

His 

Val 

Gly 



355 





360 

lie 

Thr 

Leu 

Gly 

Val 

His 

Ser 

Ala 


370 





375 


Met 

Ser 

Gly Glu 

Pro 

Gly Glu 

Asp 

385 





390 



Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 





405 




Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly 




420 





Gly 

Ser 

Arg 

Gly 

Arg 

Thr 

He 

Ala 



435 





440 

lie 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 


450 





455 




10 





15 


Thr 

Leu 

Pro 

Arg 

Arg 

Ala 

Phe 

Arg 

25 





30 



Gin 

Lys 

He 

Lys 

Cys 

Thr 

Gly 

Asn 





45 




Cys 

Gin 

Arg 

Cys 

Gin 

Gin 

Ala 

Gly 




60 





Cys 

Pro 

Lys 

Arg 

Lys 

Leu 

Arg 

Gin 



75 





80 

Ala 

Asp 

Pro 

Asp 

Pro 

Cys 

Leu 

His 


90 





95 


Gin 

Ser 

Leu 

Pro 

Leu 

Asp 

Val 

Ser 

105 





110 



Arg 

Gin 

Phe 

Leu 

Asp 

Pro 

Pro 

Asp 





125 




He 

Gly 

Thr 

Asp 

Glu 

Ala 

He 

Asp 




140 





Cys 

Asp 

Gly 

Gly 

Phe 

Ser 

Cys 

Gin 



155 





160 

Pro 

Ser 

Pro 

Phe 

Glu 

Ser 

Thr 

Val 


170 





175 


Ser 

Ser 

Asp 

He 

Ala 

Arg 

Ala 

Ala 

185 





190 



Asp' 

Leu 

Ser 

Ala 

Val 

Ser 

Gin 

Glu 




205 




Thr 

Val 

Glu 

Trp 

Pro 

Lys 

Gin 

Glu 




220 





Phe 

Phe 

Asn 

Ala 

Ser 

Arg 

Arg 

Leu 



235 





240 

Gin 

Ala 

Asp 

Cys 

His 

Gin 

Gly 

Thr 


250 





255 


Asn 

Leu 

Phe 

Thr 

Ala 

Val 

His 

Cys 

265 





270 



Thr 

Ala 

He 

Ser 

Glu 

Leu 

Leu 

Leu 





285 




Ser 

His 

Met 

Ser 

Pro 

Leu 

Glu 

Gly 




300 





Asp 

Asp 

Thr 

Ser 

Ser 

Ser 

Ser 

Gly 



315 





320 

Phe 

Phe 

Ser 

Glu 

Asn 

Leu 

Pro 

He 


330 





335 


Pro 

Leu 

Thr 

His 

Ala 

Leu 

Phe 

Ser 

345 





350 



Val 

Gin 

Leu 

Leu 

Arg 

Glu 

Asn 

Glu 





365 




Gin 

Gly 

lie 

Ala 

Ala 

Ser 

He 

Ser 




380 





He 

Ala 

Arg 

Thr 

Gly Ala 

Thr 

Asn 



395 





400 

Thr 

Thr 

Pro 

Ala 

Ala 

Arg 

Val 

Leu 


410 





415 


Ala 

Phe 

Gin 

Glu 

Gly 

Lys 

Ser 

Ala 

425 





430 



Ala 

Leu 

Arg 

Arg 

Cys 

Tyr 

Glu 

Asp 





4 45 




Lys 

His 

Gly 

Met 

Leu 

Arg 

Asp 

Leu 


460 
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Asn Asn lie Pro Pro 
465 


<210> 66 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 66 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcagtttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

ccctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccgtc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt. 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<210> 67 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 67 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

tggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggttgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 
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gacctgtcgg 
ccgaagcagg 
cttactgtcc 
ttacggacca 
accgccatat 
ccactggaag 
cacggcagtg 
tcctatgttg 
gtacaattgc 
gcttccatca 
tccgcaagat 
agtgatgaag 
gcactgcgac 
ctcagagacc 


cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


<210> 68 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 


tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggtagagtgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 68 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggtag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgacgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggatctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


<210> 69 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 
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<400> 69 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgacgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttgg 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<210> 70 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 


<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 70 

atggctgcag atcaaggtat attcacgaac 
cgcaccggtg gaacattacc ccgccgtgca 
caaaagatca aatgtactgg aaataaggag 
cagcaggctg gacttcgatg cgtctacagt 
tccagggcag cggatctcgt ctctgctgac 
ccagtgccct cacagagctt gccgctagac 
cggcaatttc ttgatccacc ggacagctac 
gaggctattg acactgactg ctgggggctg 
ttagagccaa cgctgccgga tctaccttcg 
ttgccaccgg tatcgagcga cattgctcgt 
gacctgtcgg cggtgtcgca ggaactggaa 
ccgaagcagg aaatctggac ccatcccatc 
cttactgtcc tgcgccaaca agcgcaggcc 
ttacggacca agaacctctt tacggcagta 
accgccatat cggagttgct cctgtcgcaa 
ccactggaag ggagtcgatc ccagtcgccg 
cacagcagtg ttgacaccat acccttcttt 
tcctatgttg accccctgac acacgcccta 
gtacaattgc tgcgtgagaa tgagattact 
gcttccatca gcatgagcgg ggaaccaggc 
tccgcaagat gcgaggagca gccgactact 
agtgatgaag gggctttcca ggaggcaaag 


tcggtcactc tctcgccagt ggagggttca 60 
ttccgacgct cttgtgatcg gtgtcatgca 120 
gttactggcc gtgctccctg tcagcgttgc 180 
gagcgacgcc ccaagcgcaa gctacgccaa 240 
ccagatccct gcttgcacat gtcctcgcct 300 
gtatccgagt cgcattcctc aaatacctcc 360 
gactggtcgt ggacctcgat tggcactgac 420 
tcccaatgtg atggaggctt cagctgtcag 480 
cccttcgagt ctacggttga aaaagctccg 540 
gcggccagtg cgcaacgaga gcttttcgat 600 
gagatccttc tggccgtgac ggtagaatgg 660 
ggaatgtttt tcaatgcgtc acgacggctt 720 
gactgccatc aaggcacact agacgaatgt 780 
cactgttaca tattgaatgt gcggattttg 840 
attaggcgga cccagaacag ccatatgagc 900 
agcagagacg acaccagcag cagcagcggc 960 
agcgagaacc tccctattgg tgagctgttc 1020 
ttctcggctt gcactacgtt acatgttggg 1080 
ctgggagtac actccgccca, gggcattgca 1140 
gaggatatag ccaggacagg ggcgaccaat 1200 
ccagcggctc gggttttgtt catgttcttg 1260 
tctgctggtt cccgaggtcg aaccatcgca 1320 
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gcactgcgac gatgctatga ggatatcttt tccctcqccc gcaaacacaa acatggcatg 1380 
ctcagagacc tcaacaatat tcctccatga 1410 

<210> 71 

<211> 1410 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 71 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

gccgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatatg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaaa 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<210> 72 

<211> 1410 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 72 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgacgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 
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ccgaagcagg 
cttactgtcc 
ttacggacca 
accgccatat 
ccactggaag 
cacagcagtg 
tcctatgttg 
gtacaattgc 
gcttccatca 
tccgcaagat 
agtgatgaag 
gcactgcgac 
ctcagagacc 


aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacagtat 


ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tcaatgcgtc 
aaggcgcact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


<210> 73 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 73 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gtggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgacgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
a c atggcatg 


720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<210> 74 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 74 
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atggctgcag 
cgcaccggtg 
caaaagatca 
cagcaggctg 
tccagggcag 
ccagtgccct 
cggcaatttc 
gaggctattg 
ttagagccaa 
ttgccaccgg 
gacctgtcgg 
ccgaagcagg 
cttactgtcc 
ttacggacca 
accgccatat 
ccactgaaag 
cacagcagtg 
tcctatgttg 
gtacaattgc 
gcttccatca 
tccgcaagat 
agtgatgaag 
gcactgcgac 
ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ttctgctgac 
gccactagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgacgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaacgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagct ccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<210> 75 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 75 

atggctgcag 

cgcaccggtg 

aaaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacac z 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgct 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 
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ctcagagacc tcaacaatat tcctccatga 


1410 


<210> 76 

<211> 1410 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 76 

atggctgcag 

cgcaccagtg 

aaaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtagaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcatgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctatcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaa.tgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctctgcagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacagttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acactagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


<210> 77 

<211> 1410 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 77 

atggctgcag 

cacaccggtg 

caaaagatca 

cagcaggctg 

tccagggcat 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 


tcggtcactc 
ttccgacgcg 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccat 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 


60 

120 

180 - 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 
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cttactgtcc 
ttacggacca 
accgccatat 
ccactggacg 
cacagcagtg 
tcctatgttg 
gtacaattgc 
gcttccatca 
tccgcaagat 
agtgatgaag 
gtactgcgac 
ctcagagacc 


tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gaagctatga 
tcaacaatat 


agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tccttcatga 


gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtag 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctattc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcaca 
acatggcatg 


<210> 78 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 78 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgatcact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ctccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cg'cattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<210> 79 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 
<400> 79 

atggctgcag atcaaggtat attcacgaac tcggtcactc tctcgccagt ggagggttca 60 
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cgcaccggtg 
caaaagatca 
cagcaggctg 
tccagggcag 
ccagtgccct 
cggcaatttc 
gaggctattg 
ttagagtcaa 
ttgccaccgg 
gacctgtcgg 
cctaagcagg 
cttactgtcc 
ttacggacca 
accgccatat 
ccactggaag 
cacagcagtg 
tcctatgttg 
gtacaattgc 
gcttccatca 
tccgcaagat 
agtgatgaag 
gcactgcgac 
ctcagagacc 


gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactaactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagat 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
accgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


ctccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgatt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


<210> 80 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 80 

atggctgcag 

cgcaccggtg 

caaaaggtca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
ccctgaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


gtgtcatgca 
tcagcgttgc 
gctacgccaa 
atcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcaaccaat 
catgttcttg 
aaccatcgca 
atatggcatg 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 
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<210> 81 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 


<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 81 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

tcagtgccct 

cggcaatttc 

gaggctattg 

ttaaagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
actgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tccgtcactc 
ttacgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaacgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggctga 
aacagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gttacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctctcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


<210> 82 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 82 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagttt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 


attcactaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 


tcggtcacta 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 


ggtgggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
ttgcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 
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accgccatat 
ccactggaag 
cacagcagtg 
tcctatgttg 
ctacaattgc 
gcttccatca 
tccgcaagat 
agtgatgaag 
gcactgcgac 
ctcagagacc 


cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaatcaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


<210> 83 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 


attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc. 


cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ccatatgagc 
cagcagcggc 
tgggctgttc 
acatgttggg 
gggcattgca 
ggcgaccagt 
catgttcttg 
aaccatcgca 
acatggcatg 


900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 83 

atggctgcag 

cgcaccggtg 

cgaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccacaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
atacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<210> 84 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 
<400> 84 

atggctgcag atcaaggtat attcacgaac tcggtcactc tctcgccagt ggagggttca 
cgcaccggtg gaacattacc ccgccgtgca ttgcgacgct cttgtgatcg gtgtcatgca 
caaaagatca aatgtactgg aaataaggag gttattggcc gtgctccctg tcagcgttgc 


60 

120 

180 
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cagcaggctg 
tccagggcag 
caagtgccct 
cggcaatttc 
gaggctattg 
ttagagccaa 
ttgccaccgg 
gacctgtcgg 
ccgaagcagg 
cttactgtcc 
t tacggacca 
accgccatat 
ccactggaag 
cacagcagtg 
tcctatgttg 
gtacaattgc 
gcttccatca 
tccgcaagat 
agtgatgaag 
gcactgcgac 
ctcagagacc 


gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggcattcca 
gatgctatga 
tcaacaatat 


cgtatacagt 
ctctgctgac 
gtcgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


gagcgatgcc 
ccagatccct 
atatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


<210> 85 

<211> 1410 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 85 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggcttttg 

ctagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttacatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cgaatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccagca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcaagagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggcta 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatctttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcaccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttacacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acatcagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggtgttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<210> 86 
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<211> 1410 
<212> DNA 

<213> Artificial Sequence 


<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 86 

atggctgcag atcaaggtat attcacgaac 
cgcaccggtg gaacattacc ccgccgtgca 
caaaagatca aatgtattgg aaataaggag 
caacgggctg gacttcgatg cgtctacagt 
tccagggcag cggatctcgt ctctgctgac 
ccagtgccct cacagagctt gccgctagac 
cggcaatttc ttgatccacc ggacagctac 
gaggctattg acactgactg ctgggggctg 
ttagagccaa cgctgccgga tctaccttcg 
ttgccaccgg tatcgagcga cattgctcgt 
gacctgtcgg cggtgtcgca ggaactggaa 
ccgaagcagg aaatctggac ccatcccatc 
cttactgtcc tgcgccaaca agctcaggcc 
ttacggacca agaacctctt tacggcagta 
accgccatat cggagttgct cctgtcgcaa 
ccactggaag ggagtcgatc ccagtcgccg 
cacagctgtg tcgacaccat acccttcttt 
tcctatgttg accccctgac acacgcccta 
gtacaattgc tgcgtgagta tgagattact 
gcttccatca gcatgagcgg ggaaccaggc 
tccgcaagat gcgaggagca gccgaccact 
agtgatgaag gggctttcca ggaggcaaag 
gcactgcgac gatgctatga ggatatcttt 
ctcagagatc tcaacaatat tcctccatga 


tcggtcactc tctcgccagt ggagggttca 60 
ttccgacgct cttgtgatcg gtgtcatgca 120 
gttactggcc gtgctccctg tcagcgttgc 180 
gagcgatgcc ccaagcgcag gctacgccaa 240 
ccagatccct gcttgcacat gtcctcgcct 300 
gtatccgagt cgcattcctc aaatacctcc 360 
gactggtcgt ggacctcgat tggcactgac 420 
tcccaatgtg atggaggctt cagctgtcag 480 
cccttcgagt ctacggttga aaaagctccg 540 
gcggccagtg cgcaacgaga gcttttcgat 600 
gagatccttc tggccgtgac ggtagaatgg 660 
ggaatgtttt tcaatgcttc acgacggctt 720 
gactgccatc aaggcacact agacgaatgt 780 
cactgttaca tattgaatgt gcggattttg 840 
attaggcgga cccagaacag ccatatgagc 900 
agcagagacg acaccagcag cagcagcggc 960 
agcgagaacc tccctattgg tgagctgttc 1020 
ttctcggctt gcactacgtt acatgttggg 1080 
ctgggaatac actccgccca gggcattgca 1140 
gaggatatag ccaggacagg ggcgaccaat 1200 
ccagcggctc gggttttgtt catgttcttg 1260 
tctgctggtt cccgaggtcg aaccatcgca 1320 
tccctcgccc gcaaacacaa acatggcatg 1380 

1410 


<210> 87 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 


<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 87 

atggctgcag 

cgcaccggtg 

cgaaagatca 

cagcaagctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ctagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctatagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
cccttcgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcaca- 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
tccagaacag 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
g ucctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 
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ccactggaag 
cacagcagtg 
tcctatgttg 
gtacaattgc 
gcttccatca 
tccgcaagat 
agtgatgaag 
gcactgcgac 
ctcagagacc 


ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


ccagtcgctg 
acccttcttt 
acacgcccta 
tgagattact 
ggaactaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


<210> 88 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 


agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


acaccagcag 
tccctattga 
gcactacgtt 
actccgccca 
tcaggacagg 
gggttttgtt 
cccgaagtcg 
gcaaacacaa 


cagtagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 88 

atggctgcag atcaaggtat attcacgaac 
cgcaccggtg gaacattacc ccgccgtgca 
caaaagatca aatgtactgg aaataaggag 
cagcaggctg gacttcgatg cgtctacagt 
tccagggcag cggatctcgt ctctgctgac 
ccagtgccct cccagagctt gccgctagac 
cggcaatttc ttgatccacc ggacagctac 
gaggctattg acactgactg ctgggggctg 
ttagagccaa cgctgccgga tctaccttcg 
ttgccaccga tatcgagcga cattgctcgt 
gacctgtcgg cggtgtcgca ggaactggaa 
ccgaagcagg aaatctggac ccatcccatc 
cttactgtcc tgcgccaaca agcgcaggcc 
ttacggacca agaacctctt tacggcagta 
gccgccatat cggagttgct cctgtcgcaa 
ccactggaag ggagtcgatc ccagtcgccg 
cacagcagtg ttgacaccat acccttcttt 
tcctatgttg accccctgac acacgcccta 
gtacaattgc tgcgtgagaa tgagattact 
gcttccatca gcatgagcgg ggaaccaggc 
tccgcaagat gcgaggagca gccgaccact 
agtgatgaag gggctttcca ggaggcaaag 
gcactgcgac gatgctatga ggatatcttt 
ctcagagacc tcaacaatat tcctccatga 

<210> 89 

<211> 1410 

<212> DNA 

<213> Artificial Sequence 


tcggtcactc tctcaccagt ggagggttca 60 
ttccgacgct cttgtgatcg gtgtcatgca 120 
gttaatggcc gtgctccctg tcagcgttgc 180 
gagcgatgcc ccaagcgcaa gctacgccaa 240 
ccagatccct gcttgcacat gtcctcgcct 300 
atatccgagt cgcattcctc aaatacctcc 360 
gactggtcgt ggacctcgat tggcattgac 420 
tcccaatgtg atggaggctt cagctgtcag 480 
cccttcgagt ctacggttga aaaagctccg 540 
gcggccagtg cgcaacgaga gcttttcgat 600 
gagatccttc tggccgtgac ggtagaatgg 660 
ggaatgtttt tcaatgcgtc acgacggctt 720 
gactgccatc aaggcacact agacgaatgt 780 
cactgttaca tattgaatgt gcggattttg 840 
attaggcgga cccagaacag ccatatgagc 900 
agcagagacg acaccagcag cagcagcggc 960 
agcgagaacc tccctattgg tgagctgttc 1020 
ttctcggctt gcactacgtt acatgttggg 1080 
ctgggagtac actccgccca gggcattgca 1140 
gaggatatag ccaggacagg ggcgaccaat 1200 
ccagcggctc gggttttgtt catgttcttg 1260 
tctgctggtt cccgaggtcg aaccatcgca 1320 
tccctcgccc gcaaacacaa acatggcatg 1380 

1410 


<22.0> 

<223> DNA sequence of variants of the lovE Gene 


<400> 89 

atggctgcag aacaaggtat attcacgaac 

cgcaccggtg gaacattacc ccgccgtgca 

cgaaagatca aatgtactgg aaataaggag 

cagcaggctg gacttcgatg tgtctacagt 


tcggtcactc tctcgccagt ggagggttca 60 

ttccgacgct cttgtgatcg gtgtcatgca 120 

gttactggcc gtgctccctg tcagcgttgc 180 

gagcgatgcc ccaagcgcaa gctacgccaa 240 
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tccagggcag 
ccagtgccct 
cggcaatttc 
aaggctattg 
ttagagccaa 
ttgccaccgg 
gacctgtcgg 
ccgaagcagg 
cttactgtcc 
ttacggacca 
accgccatat 
ccactggaag 
cacagcagtg 
tcctatgttg 
gtacaattgc 
gcttccatca 
tccgcaagat 
agtgatgaag 
gcactgcgac 
ctcagagacc 


cggatctcat 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgag 
tgcgtgagat 
gcatgagcgg 
gcgaggagca 
ggactttcca 
gatgctatga 
tcaacaatat 


ctctgctgac 
gccgctagaa 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattactcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggaggcaaag 
ggatatcttt 
tcctccatga 


ccagatccct 
gtatccgagt 
gactggtcgt 
tcccaatgtg 
ccctttgagt 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcagagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattggatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgcccg 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


gtcctcgcct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggcattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


<210> 90 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA sequence of variants of the lovE Gene 


<400> 90 

atggctgcag 

cgcaccggtg 

caaaagatca 

cagcaggctg 

tccagggcag 

ccagtgccct 

cggcaatttc 

gaggctattg 

ttagagccaa 

ttgccaccgg 

gacctgtcgg 

ccgaagcagg 

cttactgtcc 

ttacggacca 

accgccatat 

ccactggaag 

cacagcagtg 

tcctatgttg 

gtacaattgc 

gcttccatca 

tccgcaagat 

agtgatgaag 

gcactgcgac 

ctcagagacc 

<210> 91 
<211> 469 


atcaaggtat 
gaacattacc 
aatgtactgg 
gacttcgatg 
cggatctcgt 
cacagagctt 
ttgatccacc 
acactgactg 
cgctgccgga 
tatcgagcga 
cggtgtcgca 
aaatctggac 
tgcgccaaca 
agaacctctt 
cggagttgct 
ggagtcgatc 
ttgacaccat 
accccctgac 
tgcgtgagaa 
gcatgagcgg 
gcgaggagca 
gggctttcca 
gatgctatga 
tcaacaatat 


attcacgaac 
ccgccgtgca 
aaataaggag 
cgtctacagt 
ctctgctgac 
gccgctagac 
ggacagctac 
ctgggggctg 
tctaccttcg 
cattgctcgt 
ggaactggaa 
ccatcccatc 
agcgcaggcc 
tacggcagta 
cctgtcgcaa 
ccagtcgccg 
acccttcttt 
acacgcccta 
tgagattact 
ggaaccaggc 
gccgaccact 
ggagggaaag 
ggatatcttt 
tcctccatga 


tcggtcactc 
ttccgacgct 
gttactggcc 
gagcgatgcc 
ccagatccct 
gtatccgagt 
aactggttgt 
tcccaatgtg 
cccttcgaat 
gcggccagtg 
gagatccttc 
ggaatgtttt 
gactgccatc 
cactgttaca 
attaggcgga 
agcggagacg 
agcgagaacc 
ttctcggctt 
ctgggagtac 
gaggatatag 
ccagcggctc 
tctgctggtt 
tccctcgccc 


tctcgccagt 
cttgtgatcg 
gtgctccctg 
ccaagcgcaa 
gcttgcacat 
cgcattcctc 
ggacctcgat 
atggaggctt 
ctacggttga 
cgcaacgaga 
tggccgtgac 
tcaatgcgtc 
aaggcacact 
tattgaatgt 
cccagaacag 
acaccagcag 
tccctattgg 
gcactacgtt 
actccgccca 
ccaggacagg 
gggttttgtt 
cccgaggtcg 
gcaaacacaa 


ggagggttca 
gtgtcatgca 
tcagcgttgc 
gctacgccaa 
gtcctcacct 
aaatacctcc 
tggcactgac 
cagctgtcag 
aaaagctccg 
gcttttcgat 
ggtagaatgg 
acgacggctt 
agacgaatgt 
gcggattttg 
ccatatgagc 
cagcagcggc 
tgagctgttc 
acatgttggg 
gggtattgca 
ggcgaccaat 
catgttcttg 
aaccatcgca 
acatggcatg 


300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 


60 

120- 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1410 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Wild-type lovE amino acid sequence 
<400> 91 

Met Ala Ala Asp Gin Gly He Phe Thr Asn Ser Val Thr Leu Ser Pro 

15 10 15 

Val Glu Gly Ser Arg Thr Gly Gly Thr Leu Pro Arg Arg Ala Phe Arg 

20 25 30 

Arg Ser Cys Asp Arg Cys His Ala Gin Lys He Lys Cys Thr Gly Asn 

35 40 45 

Lys Glu Val Thr Gly Arg Ala Pro Cys Gin Arg Cys Gin Gin Ala Gly 

50 55 60 

Leu Arg Cys Val Tyr Ser Glu Arg Cys Pro Lys Arg Lys Leu Arg Gin 
65 70 75 80 

Ser Arg Ala Ala Asp Leu Val Ser Ala Asp Pro Asp Pro Cys Leu His 

85 90 95 

Met Ser Ser Pro Pro Val Pro Ser Gin Ser Leu Pro Leu Asp Val Ser 

100 105 110 

Glu Ser His Ser Ser Asn Thr Ser Arg Gin Phe Leu Asp Pro Pro Asp 

115 120 125 

Ser Tyr Asp Trp Ser Trp Thr Ser He Gly Thr Asp Glu Ala He Asp 

130 135 140 

Thr Asp Cys Trp Gly Leu Ser Gin Cys Asp Gly Gly Phe Ser Cys Gin 
145 150 155 160 

Leu Glu Pro Thr Leu Pro Asp Leu Pro Ser Pro Phe Glu Ser Thr Val 

165 170 175 

Glu Lys Ala Pro Leu Pro Pro Val Ser Ser Asp lie Ala Arg Ala Ala 

180 185 190 

Ser Ala Gin Arg Glu Leu Phe Asp Asp Leu Ser Ala Val Ser Gin Glu 

195 200 205 

Leu Glu Glu He Leu Leu Ala Val Thr Val Glu Trp Pro Lys Gin Glu 

210 215 220 

He Trp Thr His Pro He Gly Met Phe Phe Asn Ala Ser Arg Arg Leu 
225 230 235 240 

Leu Thr Val Leu Arg Gin Gin Ala Gin Ala Asp Cys His' Gin Gly Thr 

245 250 255 

Leu Asp Glu Cys Leu Arg Thr Lys Asn Leu Phe Thr Ala Val His Cys 

260 265 270 

Tyr He Leu Asn Val Arg He Leu Thr Ala lie Ser Glu Leu Leu Leu 

275 280 285 

Ser Gin lie Arg Arg Thr Gin Asn Ser His Met Ser Pro Leu Glu Gly 

290 295 300 

Ser Arg Ser Gin Ser Pro Ser Arg Asp Asp Thr Ser Ser Ser Ser Gly 
305 310 315 320 

His Ser Ser Val Asp Thr lie Pro Phe Phe Ser Glu Asn Leu Pro He 

325 330 335 

Gly Glu Leu Phe Ser Tyr Val Asp Pro Leu Thr His Ala Leu Phe Ser 

340 345 350 

Ala Cys Thr Thr Leu His Val Gly Val Gin Leu Leu Arg Glu Asn Glu 

355 360 365 

He Thr Leu Gly Val His Ser Ala Gin Gly He Ala Ala Ser lie Ser 

370 375 380 

Met Ser Gly Glu Pro Gly Glu Asp He Ala Arg Thr Gly Ala Thr Asn 
385 390 395 400 
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Ser 

Ala 

Arg 

Cys 

Glu 

Glu 

Gin 

Pro 

Thr 

Thr 

Pro Ala 

Ala 

Arg 

Val 

Leu 





405 





410 



415 


Phe 

Met 

Phe 

Leu 

Ser 

Asp 

Glu 

Gly 

Ala 

Phe 

Gin Glu 

Ala 

Lys 

Ser 

Ala 




420 





425 




430 



Gly 

Ser 

Arg 

Gly 

Arg 

Thr 

He 

Ala 

Ala 

Leu 

Arg Arg 

Cys 

Tyr 

Glu 

Asp 



435 





440 




445 



He 

Phe 

Ser 

Leu 

Ala 

Arg 

Lys 

His 

Lys 

His 

Gly Met 

Leu 

Arg 

Asp 

Leu 


450 





455 




460 





Asn 

Asn 

He 

Pro 

Pro 












465 


<210> 92 
<211> 1410 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Wild-type lovE DNA sequence 
<400> 92 

atggctgcag atcaaggtat attcacgaac tcggtcactc tctcgccagt ggagggttca 60 
cgcaccggtg gaacattacc ccgccgtgca ttccgacgct cttgtgatcg gtgtcatgca 120 
caaaagatca aatgtactgg aaataaggag gttactggcc gtgctccctg tcagcgttgc 180 
cagcaggctg gacttcgatg cgtctacagt gagcgatgcc ccaagcgcaa gctacgccaa 240 
tccagggcag cggatctcgt ctctgctgac ccagatccct gcttgcacat gtcctcgcct 300 
ccagtgccct cacagagctt gccgctagac gtatccgagt cgcattcctc aaatacctcc 360 
cggcaatttc ttgatccacc ggacagctac gactggtcgt ggacctcgat tggcactgac 420 
gaggctattg acactgactg ctgggggctg tcccaatgtg atggaggctt cagctgtcag 480 
ttagagccaa cgctgccgga tctaccttcg cccttcgagt ctacggttga aaaagctccg 540 
ttgccaccgg tatcgagcga cattgctcgt gcggccagtg cgcaacgaga gcttttcgat 600 
gacctgtcgg cggtgtcgca ggaactggaa gagatccttc tggccgtgac ggtagaatgg 660 
ccgaagcagg aaatctggac ccatcccatc ggaatgtttt tcaatgcgtc acgacggctt 720 
cttactgtcc tgcgccaaca agcgcaggcc gactgccatc aaggcacact agacgaatgt 780 
ttacggacca agaacctctt tacggcagta cactgttaca tattgaatgt gcggattttg 840 
accgccatat cggagttgct cctgtcgcaa attaggcgga cccagaacag ccatatgagc 900 
ccactggaag ggagtcgatc ccagtcgccg agcagagacg acaccagcag cagcagcggc 960 
cacagcagtg ttgacaccat acccttcttt agcgagaacc tccctattgg tgagctgttc 1020 
tcctatgttg accccctgac acacgcccta ttctcggctt gcactacgtt acatgttggg 1080 
gtacaattgc tgcgtgagaa tgagattact ctgggagtac actccgccca gggcattgca 1140 
gcttccatca gcatgagcgg ggaaccaggc gaggatatag ccaggacagg ggcgaccaat 1200 
tccgcaagat gcgaggagca gccgaccact ccagcggctc gggttttgtt catgttcttg 1260 
agtgatgaag gggctttcca ggaggcaaag tctgctggtt cccgaggtcg aaccatcgca 1320 
gcactgcgac gatgctatga ggatatcttt tccctcgccc gcaaacacaa acatggcatg 1380 
ctcagagacc tcaacaatat tcctccatga 1410 
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